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EXECUTIVE SUMMARY 



PROCUREMENT AND DELIVERY OF FUEL OIL 
Introduction 



The Montgomery County ?ublic Schools (MCPS)^ along with the Montgomery 
County Government and Montgomery College for which MCPS is the procurement 
agent, is currently using more than four-million gallons of fuel oil 
annually for heating schools and other facilities. At this level of 
consumption, even tiny variations in the cos t-per-galion multiply into 
thousands of dollars of savings or added cos ts. Effective and efficient 
management of the procurement, delivery, and consumption of fuel oil is 
essential. 

This ^sport examines the processes by which MCPS purchases and distributes 
fuel oil Jpr heating, m^akes recumraenda tions based on the examina tio\i, and 
suggests computer-assisted models which managers can use periodically to 
monitor and make decisions about these processes. 



Current Process and Procedures 



Prior to FY 1984, fuel oil purchases were accojnplished through MCPS' own 
annual process of bidding and contract award. The Division of Procurement, 
with thie assistance of the Divisions of Supply and Property Management and 
Construction and Capital Projects^ prepared specifications, issued 
^■?^^A^_^A^^s^o bid, conducted the formal bid reviews, and awarded the 
contracts, in FY 1984, MCPS began purchasing fuel oil through a cooperative 
contract awarded by the Washington Metropolitan Council of Governments 
(COG). The contract awarded for MCPS is_ different from the contracts of 
other COG members in that MCPS is the only member that hauls its own fuel 
oil from vendor distribution points. 

The same MCPS organizational units have been involved in the fuel oil 
prdcureraerit and distribution processes under both the COG and individual 
MCPS contracts. The most important of these units are the following: 

o Division of Supply and Proper^ Management, which is responsible 
?55 orders from the schools and other sites 

and^ in response, ensuring timely and efficient delivery 

o Division of Procurement, which is responsible for preparing fuel 
oil contract requirements, negotiating with the other COG members, 
and monitoring price changes provided for in the contract 

° Ply_lsion of Construction and Capital Projects, which is 
responsible through its Energy Management Unit for monitoring fuel 
oil prices, suggesting modifications in the delivery schedule to 
take advantage of price fluctuations, and maintaining various fuel 
oil records necessary for management decision making 



o HCFS Sites (schools and other buildings), which are responsible 
for measuring the fuel 611 on hand and placing requests for 
deliveries 

o Division of Accounting, which Is responsible for compiling and 
reconciling fuel oil delivery tickets with vendor Invoices arid 
issuing payments 



The current procedures for ordering and delivering fuel oil are generally 
well managed. However, the following four aspects of the proceidures require 
discussion: 



o Wri t ten guidelines to instruct school-based personnel when to 
order a fuel oil delivery do riot exist. Although raariagers report 
that uriwri t ten guidelines are included in the school plant 
operators' training course, study data show that actual practice 
varies from the guidelines, which are either not remembered or hot 
enforced. One corrective action which could, be taken immediately 
is to publish and enforce wri tten guidelines, based on tank 
capacities, for school-level personnel to follow. On a longer- 
term basis^ an automatic delivery system, based on degree days and 
6 ther f ac tor s, would relieve school-based personnel from the 
ordering responsibility. 

o Currently, internal controls to verify fuel oil delivery at school 
sites and the amount of oil delivered are inadequate. Fuel 
tankers have no meters, and tanker drivers return the tickets 
directly to the Division of Supply and Property Management. An 
Immediate Improvement would be for the school building services 
manager or ' plan t opera tor to be required to measure the tank 
before and after each delivery, estimate the amount of fuel oil 
delivered, sign, and return the fuel oil ticket to the Division of 
Supply and Property Management. A more satisfactory solution 
would be to install automatic metering devices on each tanker to 
record the fuel oil delivered. 

o A 1982 management study questioned, but left unanswered, the need 
for continuing the current practice of topping off fuel jil tanks 
each spring in order to prevent condensation. The study noted 
that $35^000 of additional revenue from interest would have been 
generated by delaying the fuel oil purchases until the fall. 
However, data collected for this report justifies the topping-off 
process as being cost-effective unless there is strong reason to 
believe that fuel prices will drop sharply between spring and 
fall. 

o Major responsibility for managing fuel oil procurement^ delivery, 
and usage is divided among three separate MGPS units. However, 
the administrative procedures for monitoring this $4 million 
annual expenditure are largely informal, unwritten, and soraeclraes 
overlapping. MCPS should formalize in writing the necessary 
administrative procedures. 



Cdinpu ter-Assis ted Models for Mohitbrihg Fuel Oil 
Purchasing, Delivery, Usage, and Expenditures 

Althbiig^hj with the exceptions nbted^ current processes, fbr_ the procurement 
and delivery bf fuel oil are_ generally well managed^ they do not take 
advantage of some of the available^ relatively inexpensive technolbgy for 
monitoring and_ analysis. Therefore^ s tu.dy s taff designed twp_ coinpu ter 
models as examples of the type of support which could be made available. 

One model provides a framework fbr decision making in considering the 
alternatives for the procurement and delivery of fuel oil. The primary 
alternative tested was MCPS delivery compared to vendor delivery. The 
second model monitors current usage, , price, and expendi tures for fuel oil 
and projects future expenditures based on various "What if?" conditions. 
Test runs of these models, using FY 1984 data, suggest some overall 
recommendations for the fuel oil procurement and delivery process. 

According to the FY 1984 data used in the study simulations, the cost of 
the fuel oil Program w_ith MOPS delivery was approximately $3,274,606; and 
the cost of the program if the vendor had delivered would have been 
approximate_ly $3,266,066. The difference of $14,000 represents a modest 
savings theoretically available to MGPS had it used vendor delivery. In 
addition^ under the vendor delivery alternative, Montgomery County 
Government would have collected $54,600 in FY 1984 from the fuel oil tax, 
which is only assessed on vendor delivered oil. 

Other simulation runs, also usiag FY_1984 base data, but applying various 
"What if?" conditions, revealed the following: 

o If MCPS usage had increased and fuel prices had remained the same, 
the direct savings to MCPS from vendor delivery would have 
decreased, with the break-even point occurring at a 20 percent 
usage increase. 

o If MCPS usage had decreased and fuel prices had remained the same, 
the direct savings to MCPS from vendor delivery would have 
increased, reaching $25,600 at a 20 percent decrease. 

o If fuel prices had changed, either increased or decreased, there 
would have been ho effect on the cost differences between the MCPS 
and vendor delivery alternatives. 

Running these various Simula tions shows that, based on FY 1984 data, it 
would be financially advantageous under nearly all circumstances for MCPS to 
cease_ hauling its own fuel oil. However, two sets of factors must be 
examined before reaching any conclusion. 

First, MCPS managers raised a series of questions regarding (a) who, the 
vendor or MCPS, has the responsibility for assuring uninterrupted 
deliveries; (b) whether a vendor or MCPS has the opportunity to alter the 
timing of deliveries for financial advantage; (c) whether vendor delivery 
provides as good a control over needed financial information as does MCPS 
delivery; and (d) whether the amount of paperwork is significantly 
greater under either alternative. 
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Study investigations showed that a solution is available for addressing the 
issue of the tiraeiy collection of financial information and that the other 
three issue': do not necessarily discriminate between MCPS and vendor hauling 
programs and cannot be considered a certain advantage or disadvantage for 
either alternative. 

Second, ati uncertainty was raised by the break-even point for direct savings 
CO MCPS, which is projected to occur if there is a 20 percent increase in 
the use of fuel oil for any reason. Beginning in FY 1985, MCPS started 
hauling fuel oil to 30 of the 39 schools previously served by the vendor. 
If this increase were combined with increased fuel oil for new schools or to 
meet a colder winter than FY 1984, total MCPS fuel oil usage could easily be 
20 percent greater. 

On the other hand, increasing MCPS salary costs and the possible need for 
either additional driver overtime or a fourth driver and tanker to deliveT 
the increased amount of fuel oil might bring the vendor delivery alternative 
back into the cost-effective range even with more than 20 percent usage 
increase. 

To examine the combined effects of possible future events, additional 
simulations were run, us^ng the^FY i9j4 baseline data, but adding various 
other assumptions regarding future increased costs and increased usage. The 
results of these simulations show that, if MCPS delivery costs increa^ at 
the same time as usage Increases, vendor delivery is the more cost-effective 
ai terra tive. But, if usage increases withoiit a significant corresponding 
increase in delivery costs, continued MCPS delivery of its own fuel oil 
would be more cost effective. 



Recommenda tions 



Primary Recommenda tlons 

The findings of this study suggest the following primary recommendations 
regarding the procurement and delivery of fuel oil: 

o MCPS managers responsible for fuel oil procurement and delivery 
should develop long-range projections^ in as much detail as 
possJLble, for continuijig MCPS_ f nel oil jsage (based on the Capital 
improvemejits Program, when adopted, and other identifiable 
factors) and for MCPS delivery costs in relation to the projec a 
usagej Tjie study simulation model and/or any other available 
supports might be used for assisting with these projections. 

6 if the projections indicate that future usage will be at lea.^t 20 
percent greater than for FY 1984 and that MCPS delivery costs to 
handle the total projected usage will not increase subs t/intially^ 
the alternative of MCPS delivery should be continued. 

® 9_^^^r _^^^^> pro j ec tions show corresponding 

increases in both usage and MCPS delivery cos ts, conversion to the 
alternative of vendor delivery should be implemented. 



0 ther Recommenda^ttona 



In addition to the primary recommendations regarding fuel oil delivery, the 
foliowing recommendations for improving the current procedures for the 
procurement and delivery of fuel oil in MGPS should also be implemented: 

1. The simulation models described in this report (or any other 
monitoring and projection techniques which can accomplish the same 
types of objectives-— e.g., possibly the Department of Energy Xll 
model cited by managers when they reviewed this report) should be 
u«ed by the Energy Management Unit to monitor and project fuel oil 
usage, pricr- and dollar expenditures, 

2. To facilitate mohitbrihg fuel oil usage^ HGPS should (establish 
procedures to collect copies of the fuel oil delivery tickets 
directly from schools on a daily basis and other fuel oil delivery 
data by COG price periods, 

3. Management procedures for administering the fuel oil procurement, 
delivery, and usage processes should be clarified, formalized, and 
issued in writing. 

4* The topping-pff process should continue as in the past unless the 
unit responsible for monitoring the price of fuel oil predicts a 
substantial price decrease between the spring and fall periods. 



If the steps listed as 'Trimary Recommendations" lead to ilCPS* continuing 
its own fuel oil hauling program, the foliowing additional recommendations 
should be implemented: 



1. MGPS should develop and issue to all building set ibices managers 

A^A^P^l PA^?t^QRipni^ii t operators written guidelines for 
determining when to order fuel oil deliveries. These guidelines 
should be based on tank capacities rather than on school types. 

2. On a longer-term basis, MGPS should evaluate an automatic delivery 
and fill system which would substantially eliminate school-based 
responsibility for ordering fuel oil. 

3. Fuel oil delivery procedures should be modified to require a 
school-based s tcf f member to verify fuel oil deliveries and 
estimate the amount delivered. The record 3f the delivery and 
amount should be returned directly to the Division of Supply and 
Pi-operty Management, not through the truck ariver. 

4. As a more adequate control and data device, MCPS should install 
flow meters on the delivery tankers. 
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PROCUREMENT AND DELIVERY OF FUEL OIL 



INTRODUCTION 



The Montgomery County Public Schools (MCPS), along with the Montgomery 
County Government and Mont-gomery College for which MGPS is the procurement 
agents is currently usiag_ more than f our-inillion gallons of fuel oil 
annually for heating schools and other facilities. At this level of 
consumption, even tiny variations in the cost-per-gallon multiply into 
thousands of dollars of sajT^ijigs or added costs. Effective and efficient 
management of the procurement, delivery, and consumption of fuel oil is 
essential. 

This report examines the processes by which MCPS purchases and distributes 
fuel oil for heating, makes recommendations based on che examination, and 
suggests computer-assisted models which manager^ ^an use periodically to 
monitor and make decisions about these processes. 

Although conservation of energy is an important issue in the management and 
use of fuel oil, this study does not address that issue. MCPS has devoted a 
S^eat :^eal of attention to conservation over the past decade, and 
significant savings have been realized. 



The report is divided into two chapters. Chapter 1 describes the current 
MCPS fuel oil procurement and delivery systems and presents findings about 
these processes. Chapter 2 outlines two suggested computer-assisted 
financial analysis models^ applies the models using FY 1984 data, summarizes 
the study findings, and offers recommendations. 

Data for the report v:ere collected from records reviews, computer reports, 
interviews, observations, school personnel questionnaires, and visits to 
other school districts. 
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CHAPTER 1 



CURRENT PROCESS AND PROCEDURES 



Process Description 

The doiliar amounts for MCPS fuel oil purchases from FY 1969 to FY 1983 are 
shown in Exhibit 1. The figures include fuel oil purchased for arid 
deiivered to Montgomery County Government and Montgomery College. The 
increase in FY 1975 is primarily the result of the oil embargo. The dollar 
values through FY 1982 reflect the continued higher, cos ts._ The significant 
decrease in total fuel oil expenditures from FY 1982 to FY 1983 is due to 
four factors: (1) a warmer than normal winter^ (2) the lower cost of fuel 
oil during the heating season, (3) the one-time closing of 18 schools, and 
(4) a speed up in the end-of-year process for topping off the fuel tanks. 

Prior to FY 1984, fuel oil purchases were accomplished through MCPS' ouxi 
annual process of bidding and contract award. The Division of Procurement, 
with the assistance of the Divisions of Supply and Property Management and 



EXHIBIT 1 

Fuel Oil Purchases FY 1969 - FY 1983* 



Fiscal Year 


Dollar Value 


1969 


$ 566^966 


1976 


652,777 


1971 


1,136,600 


1972 


1,045,548 


1973 


1,024,321 


1974 


1,701,124 


1975 


2,46U,161 


1976 


1,936,337 


1977 


2,574,299 


1S78 


3,098,208 


1979 


4,588,169 


1980 


4,970,624 


1981 


4,652,563 


1982 


4;545,979 


1983 


3,019,767 



^Figures include all fuel oil purchases made by MCPS, some of which were 
delivered to the Montgomery County Governmet^.t and Montgomery College. 
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Cotis true tioti and Capital Projects, prepared specifications, issued 
invitations to bid_, cptidUcted the formal bid reviews, and awarded the 
contracts. In FY 1984, MCPS begati purchasing fuel oil through a_ cooperative 
contract awarded by the Washington M_etrbpblitan Council of Gbvertimetl ts 
(COG). MCPS specif ica tipns_ were included in a joint bid hegptiatedby 
Fairfax County on behalf of 14 GOG members. (See Appendix A.) The MCPS 
pbrtipti of the cbttract includes requirements for Montgomery County 
Government and Montgomery College. 

The assumption is that COG should be able, through volume purchasing of 
almost 20 million gallons, to obtain lower fuel oil prices than could each 
of its members actlng_aione; and this assurap tion was true f or FY 1983. 
However, due to changes in vendor bidding and other factors, the FY 83 
discount was not repeated for FY 1984. 

The_ contract awarded for ^CPS is d^ifferent from tiie contracts of other^OG 
members In that MCPS is the only member tha t hauls _i_ts xiwn fuel ail 
vendor distribution points^ The Division of Supply and Property Management 
has been delivering fuel oil for M6PS, Montgomery County Government, and 
Montgomery College facilities for over 20 years. Only where fuel oil tanks, 
openings, and/or access space are limited does the vendor make deliveries 
using smaller vehicles. in FY 1985, MCPS reduced the number of schools on 
vendor delivery from 39 to 9; and all 9 cases involve auxiliary furnaces, 
usually serving out buildings. 



The same MCPS organizational utiits have beeti involved in the fuel bil 
prdcureraetit and distributibn processes under both the COG and individual 
MCPS contracts. The mbst impbrtaht bf these units are the following: 

b Divisibti bf Supply atid Prbperty Management 

o Division of Prbcuremetit 

o Division bf Cbtistructibn and Capital Prbjects 

o MCPS Sites (schbbls and other buildings) 

b Division of Accounting 



Each unit's involvement is described briefly in the following sections, and 
the overall process is presented graphically in Appendix B. 

Divisio n of Snpp l y -and Property-Ma nagement 




The Division of Supply and Prbperty Management has the responsibility fpr 
ensuring the delivery of fuel oil tb schbbls and other buildings in a timely 
and efficient manner. The divisibti opera tes and maintains three tankers 
used to make fuel oil deliveries during the heating season. Exhibit 2 shows 
that 95 percent bf all deliveries were made during the six-month period from 
November tb April. 

Exhibit 3 presents data on the number of gallons delivered per delivery. 
Most deliveries are fall drops (delivery of the total contents of a tanker - 
6,300 gallons). 
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EJOilBlt 2 
Frequeccy of Delivery* 



X^alendar Period Percentage of Total Deliveries 

July-Augus t 2 
September-October 1 

November-December 26 

January-February 43 

March-April 26 

May— June 2 



* Based on a sample of 192 deliveries to 31 MCPS locations. 



EXHIBIT 3 
Amount of Delivery* 



Slze^-o^f Delivery (Gallons) 

Under 1,000 

1,001 - 2,999 

3,000 - 3,999 

4,000 - 4,999 

5*000 - 5,999 

Over 6,000 



Percentage of Total Deliveries 
3 

19 
8 

6 
9 
56 



* Based on a sample of 192 deliveries to 31 MGPS locations. 
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The dally activities of the fuel oil tanker drivers are scheduled and 
supervised by the distribution supervisor. Although the delivery system is 
based on requests made by individual sl_tes, drivers are in contact with 
their supervisor and can be directed to alternate locations in the eveiit of 
emergency heeds. If the dis trlbu tloh supervisor has not received a request 
from a location within a given period of time, division staff will contact 
the responsible school personnel to inquire about the status of their fuel 
oil supply. 

At the end of the heating season fuel oil tanks are topped off — i.ei the 
fuel oil storage tanks are filled to prevent condensation and related 
problems over the summer. 

niv ision of Procurement 



The Division of Procurement prepares the MCPS fuel oil contract requirements 
with the assistance of the Divisions of Construction and Capital Projects 
and Supply and Property Management. The division then negotiates with other 
COG members, coordinated by the Fairfax County Government, before the total 
COG bid is advertised and awarded. The division is also responsible for 
monitoring price changes provided for in the fuel oil contract. 



Individual Schools and Other Buildings 

At each MCPS facility^ one person in responsible for measuring the aqipunt of 
fuel oil, determining the need for additional oil, and placing a telephone 
request to the Division of Supply and Propierty Management. In elementary 
and j unior high schools^ building, service managers usually exercise this 
reispons ibili ty ; in senior high schools^ it is usually the plant equipment 
opera tors. 

Although most MCPS furnaces have meters that measure fuel oil consumption, 
stored fuel oil is measured in school oil tanks by means of a sticky 
calibrated in inches, which is lowered into the tank. The amount of fuel oil 
Is determined by a formula based on the depth measurement. Use of the 
measuring stick provides an opportunity to note the amount of sludge or 
sediment in the tank, as the appearance of accumulated solid matter is 
evident on the stick. When required, the Division of Maintenance is 
contacted to clean the tank. 

The need for a delivery is determined by the size of the fuel oil storage 
tank ahd_ the amount of oil in the tank. Exhibit 4 shows that requests for 
fuel oil are made most often when storage tanks are about half fulli 
Rela tiyely _f ew schools wait until tanks are one-quarter full, and all of 
those that do wait are elementary schools. 

Once the request for a fuel oil delivery has been made by the person at the 
school, his/her formal responsibility ends. Neither this person, nor any 
b ther 8chool-based_ person^ has the responsibility of verifying that the 
amount of fuel oil requested was delivered. For those few buildings 
serviced by the vendor, deliveries are made on an automatic fill basis 
without requeists being made by MCPS staff. 
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EXfliBiT 4 
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Percentage of Requests for Fuel Oil Delivery at Various Tank Levels 

by Type of School 



Storage Tank 
Amounts 



Total 



Elementary Junior 



Senior 



Tank 1/2 Full 
Tank 1/4 Full 



S3 
34 



42 
46 



78 
22 



60 
0 



Tank less_ than 
1/4 Full 

Other 



5 
8 



8 
4 



0 
6 



d 

40 



Bivision^^ Ca ns truc 4:ion and Capital Pra^^ ^ 



The Energy Management Unit in the Division of Construction and Capital 
Projects monitors fuel oil prices and^ to the extent possible, suggests when 
fuel oil deliveries can be delayed or accelerated to take advantage of lower 
prices. The division's cbllectibn and analysis of statistics support the 
annual preparation of fuel oil usage forecasts and provide the bases upon 
ths^fficiency of each school's usage is determined. This division 
also works with the Division of Procurement to prepare fuel oil bid 
specifications. 



Division of Accounting 



The Division of Accounting is responsible for cbrapiling and recbnciling the 
fuel oil delivery tickets, prepared by tSe Division of Supply and Property 
Management at the time of a request for deliven^ is made, with the invoices 
sent to MCPS by the fuel oil vendor. This division also issues payment to 
the vendor. 
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Findings and Conclusions 



The current procedures for ordering and delivering fuel oil a^e generally 
weii managed. However, the following four aspects of the procedures deserve 
further discussion. 



Ordering Fuel Oil at Individual Schools 

Written guidelines to Instruct school-based personnel when to order a fuel 
oil delivery have not existed since June^ 1975^ when the former 
Administrative Regulation 235-2, Fuel Oil Service, was voided. Supply 
Division managers point out that the provisions of the former regulation are 
still a part of the required in-service courses which plant equipment 
operators and building services staff who are responsible for operating the 
boilers must take. These provisions call for secondary schools to order 
fuel oil when tanks are at 50 percent of capacity and elementary schools to 
order at 30 percent of tank capacity^ 

Material presented verbally as part of a course, which some MCPS personnel 
may have taken years ago, is not a substitute for written guidelines. The 
data in Exhibit 4 show that 42 percent of the elementary schools request 
fuel oil before the unwritten guidelines require them to, a situation which 
may result in additional trips to Jhe same locations or^he del^i^ery of_ less 
than a full tanker load to a single lo_cation. Although some partial 
deliveries (less than 6300 gallons) are necessary due to those elementary 
^5^?PA^ small storage tank capacity, partial deliveries are 

inefficient. 

On the other hand^ 22 percent of the junior-- intermediate schools and 40 
percent of the high schools fail to observe the secondary guideline and 
order later than required. While the need for ordering when tanks are still 
50 i arcent full may be questionable, the overall picture which emerges is 
that many schools are not following the ordering procedures, either because 
the procedures are not written and available ot because they are not 
enforced. 

One correc tive action which could be taken iminedia tely ls_ to publish and 
enforce written guidelines for school-level personnel to follow in drdering 
fuel oil deliveries. In order to strike a balance between (a) the heed tq 
have sufficient fuel oil on hand when ordering to last until delivery and 
(b) the efficiency of delivering a full tanker load whenever possible, the 
written guidelines should be based on tank capacities rather tiaan on type of 
?^l^i^i^J:v M_°_^^Y^^i ^^i^ solution would con tlnue the dependency on school 
personnel and would still rely on rough estimates of tank levels determined 
by the stick method. 

Nearly all fuel oil deliveries made by vendors, whether to schools or homes, 
^^^ 9^ A^AQ'J^^ti?_^^^^^?'?y_ The vendor determines delivery 

schedules based on degree day s of wea ther and othei: indicators. 
procedure appears to be sa tisf ac tory and would relieve school based 
personnel from the responsibility for requesting fuel oil deliveries. 



The Division of Supply and Property Management currently perfdrms some 
monitoring of fuel oil use in order to folldw up to schools which fail to 
request deliveries. The Energy Management Unit mdni tors usage in all schbbjs 
for budgetary and coniserva tion purposes. These monitoring activities should 
be merged, expanded, and becdme the basis for an automatic deliveiry system 
like those used by commercial vendoris. 



Receiving Fuel Oil at Individual Schools 



The existing Fuel Oil Ticket^ if it were signed by someone at the receiving 
school, would provide adequate control procedures to ensure that a scheduled 
fuel oil delivery is raade,_ However^ adequa te coiitrol procedures for 
validating the amount of fuel oil actually delivered are not currently used. 

Although building service managers must use a stick to measure the level of 
fuel oil cn hand, they are not required to perform rt stick estimate 
following a fuel oil delivery. The MGPS tanker drivers use calibrated 
markers inside the tankers to estimate the amount of oil delivered by 
comparing the am_ount o? f^el oil loaded at the vendor's terminal and the 
amount remaining in the tanker after delivery. No audit trail results 
from these estimating methods. Neither fuel oil s torage tanks nor MCPS 
delivery trucks have meters or gauges to determine the exact amount of fuel 
oil delivered. 

Fuel oil meters have beeti installed in the boiler rooms at a majority of 
schools as part df the energy management program. However^ because these 
meters are located between the storage tank and the_ burner, they measure the 
cotisurap tion of fuel oil. They are not well suited to^.and are rarely used 
for, internal control purposes iu conjunction with the delivery of fuel oil. 

Since there currently is nd reliable way of knowing how much fuel oil is 
actually delivered, managers lack accurate data t/hich can later be compared 
to usage data for monitoring purposes; and the opportunity for fraud Is 
present. 

The immediate solution to this lack of internal control would be to require 
the building services manager or school plant operator to measure the tank 
levels by stick Immediately before and after each delivery. An estimated 
amount for the delivery could thet^ be recorded on the Fuel Oil Ticket, which 
should be returned to the pivision of Supply and Property Management by the 
school person, not with the tanker driver. This solution would still rely on 
an estimate and would place an added responsibility on the school-based 
personnel. 

A more satisfactory solution would be the use of a metering device on each 
tanker to record automatically on the Fuel Oil Ticket the amount of fuel oil 
unloaded. This procedure would generate the same type of record which MCPS 
now requires of the vendor when fuel oil is loaded into the tankers at the 
vend o r • s term Inal. 

Although the ^^^act cost of such meters cannot be determined until 
specifications are submitted to the competitive bidding process, a telephone 
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contact with one firm^ Petroleum Services^ Inc. of Bal timbre ^ provided an 
estimated cost for each meter of approximately $2^100^ plus an installation 
charge of $200. Therefore, MCPS' one-time investment to equip tliree tankers 
would be $6, 900, (Even if the fuel oil managers* higher estimate of close to 
$20,000 total cost for the meter installation were to prove correct, this is 
a relatively low cost control mechanism when compared to the $4 million 
annual expenditure for fuel oili ) 



Topping Off 

The_19a2 Revteu xx£ PTocnremea £ Exac ticgg iher ^an^tgomery Gg4jn^ P-uhllc 
ScfaooXs^ completed by Touche Ro3S & Co., de"termined that the reasons for 
topping off fuel oil tanks in the spring were that (1) it is "normal 
practice in industry," (2) it '•prevents cdndetisa tion," and (3) there is 
•'money in the budget/* The study also found that the practice of topping 
off in the spring caused an early expenditure of apprdxiraa tely $704,000 in 
FY 1982, If tho expenditure for this oil could be delayed until needed in 
late fall, approxi:na tely $35,000 of additional revenue from interest 
payments could have been obtained by the Montgomery County <^overament (ba^ed 
on a 10 percent rate of return). 

This estimate assumes fuel oil will_be available in the fall at the same 
price per gallon as in the spring. In a period of rising prices^ part or 
all of these savings could be offsetby the increased cost to purchase the 
same quantity of oil in the fall. In a period of declining oil prices, 
additional savings woulci accrue from delayed purchasing. 

Because this issue was raised, but not resolved, in the Touche Ross study, 
the question of the need for topping off tanks was examined in this study. 

From an operational standpoint, the most Important reason for topping off 
seems to be the 4)revention of condensation. Telephone interviews with 
representatives of four other Maryland school systems and four oil industry 
organizations confirmed the necessity of this practice. The only suggested 
alternatives to topping off were to run the tank dry (empty) or drain the 
tank in the spring. Prior to f illing^ the tank in the fail, however, the 
water collected in the empty tank through condensation must be drained. 
Additional maintenance expenses are associated with these alternative 
procedures. 

Therefore, the topping off process appears to be justified and should be 
cbntinued unless there is strong reason to believe that fuel prices will 
drop sharply in the near future. 



Overall Procedures and Processes 



Major responsibility for managing _fuel oil procurement^ delivery, and 
usage is divided among three separate HGPS units: (i) the Division of 
Procurement^ (2) the Diviaton of Supply and Property Management, and (3) the 
Energy Management Unit in the Division of Construction and Capital Projects. 
The administrative procedures for monitoring this $4 million annual 
expenditure are largely Informal, unwritten, and sometimes overlapping^ One 




example is monitoring fuel oil prices. Tht> Energy Management Unit monitoris 
price fluctuations fo£ budgetary purposes and to advise the Division of 
Supply and Property Management w advance or delay fuel oil deliveries. 

The Division of Procurement has responsibility under all MCPS contracts to 
monitor and approve price changes. 

MCPS should formalize in writing the procedures for managing this large 
account, from cost analyses and budgetary forecasting through procurement to 
usage, so that there is no duplication of effort among units. 



20 

11 



GHAPTEK 2 



CGMPUTFil-ASSISTED MODELS FOR MONITORING FUEL OIL 
PURCHASING, DELIVERY J USAGE, AND EXPENDITURES 



Intxoductlon 



Chapter 1 discussed the current processes for the procurement and delivery 
of fuel oil in MCFS. Although with a few exceptions those processes are 
generally well managed, they do not take advantage of some of the available, 
relatively inexpensive technology for monitoring and analysis. Therefore, 
DEA staff designed two computer models as examples of the type of support 
which could be made available to managers for improved deci;^ioa making. 

The first model provides a framework for decision making in considering the 
alternatives for the procurement and delivery of fuel oil. The second model 
monitors current usage, price, and expenditures for fuel oil. Both models 
were developed using the SuperCalc 2 spreadsheet package on a Kaypro iV 
microcomputer. However, other combinations of similar software and hardware 
are just as feasible for this level of modelings 

Test runs of these models, using FY 1984 data, suggest some overall 
recommendations for the fuel oil procurement and delivery process. 

The Procurement/Delivery Model 

Each year MCPS staff must determine ho\ the Taecessary fuel oil will be 
procured and delivered. No formal, standardized procedures exist for making 

'^^^ informal process is manual; and although it includes 
consideration of as many factors as possible^ various "What if?" situations 
catino t be eas ily evalua ted. 

What is needed is a computer-assisted simulation model which incorporates 
all of the major elements - personnel, equipment, and financial resources ~ 
which determine the cost of providing fuel oil to MCPS facilities under 
varying circumstances. The elements should be standardized and account for 
differences in the cost of various alteratives. An example of such a model 
is summarized here and presented in greater detail in Appendix C. 
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Possible Alternatives for Purchase and Delivery 



The priraary. options available to MCPS for the purcha/jc of fuel oil are (i) 
participation Ih the CdG joint bid or (2) an ludivldua-. HGFS bid; and the 
pptldhs associated with delivery are (1) MCPS hauling or (2) vendor haulingi 
When combir.Gd, the two purchase optior:s sad two delivety options create the 
following four alternatives: 



o Alterjiatlve A, COG purchase and MCPS hauling, which depicts 
current MGPS fuel oil purchase and delivery practice 



o Alternative B, MCPS ptrchase and hauling, which was used by MCPS 
between FY 1961 and FY 1983 

o Alternative C. COG purchase and vendor hauling^ which has never 
been tried by MCPS, but is currently used by all other school 
systems par ticiipa ting in the COG joint fuel oil procurement 

o Alternative D, MCPS purchase and vendor hauling,, which was used by 
MCPS prior to F\ 1961 



^a jor^os t Corop4»nents 



The three cost components evaluated by the model are the follovring: 



1. Purchase price of the ;uel oil fjrom the vendor, which can vary 
twice monthly based upon an industry oil index 

2. Cost of delivering fuel oil to schools 

ai if the vendor delivers, included in the purchase price 

b. If MCPS delivers, a cdmbination of (1) drivers' salaries, (2) 
overtime salaries, (3) fixed charges, (4) vehicle maintenance 
and operating costs, and (5) vehicle depreciation 

3. Impact of the Montgomery County fuel oil tax 



A^^ufflfitiofts Underlying Assessment of Alternatives 



A critical aspect of modeling is the consistent use of standard assuinptiona 
and methods of calculating cost components. This decision model was based 
on the folldwritig assumptions: 



® M(]PS, bidding alone, would not be able to improve upon either the 
purchase-only or purchase-and-deliver fuel oil prices obtained by 
GOG. 




o MCPS can hot easily move annually into or but of tha fuel oil 
haiulihg program^ and longer-term decisions should be made, 

o COG will continue to function as an agency for the joint 
procurement of fuel oil; 

o Fuel oil for the 39 schools with small tank capacities or limited 
access will be purchased from and deliver?:'d by the vendor. 



These assumptions should be verified periodically. For example, the first 
assumption has the effect of eliminating Alternatives B and D, under which 
MCPS does tts^ own fuel oil purchas ing^ In FY 19S3 that was a sound 
assumption. in FY iS84 the volume discount was considerably smaller, and 
the assamptiou less certain. Depending on tte bid-price trend over a longer 
period and the degree to which MCPS wants to eacotirage minority and small 
firms to bid, that: assumption may need to be changed. 

The last assuraptiovi was affected by the decisipti^ beginning in FY 1985, to 
have MCPS haul fuel oil to 30 of the 39 school locations previously sv.pplied 
by vendor delivery. The effect of this decision on the FY 1984 simulations 
used for this report is discussed later in this chapter. 



Layout ol: the Model 



The "model" is actually a matrix with the 24 price periods of the COG 
contract (two periods for each month) and a "total" column identified across 
the top of the matrix and the _procuremeht/delivery alternatives to be priced 
listed down the left side. Each run of the simulation model fills d.a the 
cells of the matrix by calculating the per-period and total cost for each 
alternative. (See Appendix C for an example of the matrix and typical data 
calculation formulas.) 

The alternatives in the left column may be atry of the procurement/delivery 
choices identified earlier or may pose "What if?" type questions with.ln any 
of the procurement/deiivery choices. Fo "What is the effect on 

MCPS co^ts if us^ge were to increase five percent under Alternative Ap COG 
purchase, MCPS haul?" "Is the effect on cost the same under Alternative C, 
COG purchase, vendor haul, when usage increases five percent?" 



The Usage /Price/Expenditure Model 



Although similar in cons t.ruc tibti to th'^ procurement/delivery model, the 
purpose of the usaf e/pricf /exp vndi cure model is to assist the Energy 
Management Unit in the Division of Construction and Capital Projects to (1) 
monitor the "fiscal year-'tc-da te" u£ag*i, price, and dollar expenditures for 
fuel oil; (2) project these -jame data through the end of the current fiscal 
year under various assumptioas about operating and weather conditions; (3) 
assist the preparation of the fuel oil portion of the operating budget for 
the following fiscal year; and. (4) respond to Board and managers' requests 
for financial data and "What if?** situations. 
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The suggested model lis isummarized here and presented in greater detail in 
Appendix D, 



Elemanti of th^ Model 



For each category of fuel oi^and price period, the model identifies, as 
appropriate, the following elements: 

o Projected usage (beginning of year projection) 

o Actual usage 

o Projected vs. actual usage 

o Projected price (beginnitjg of year) 
o ActUi}! price 

o Projected price vs. actual price 

o Pr-.jected expenditures (beginning of year) 

o Ac r.ual expend i tures (to da te) 

o jfrojectsd vs. actual expenditures 

o Updated prbjectidh of usage (for remainder of year) 

d Updated prcjectibh of price (for remainder of year) 

o Updated projection of expenditures 

Assumptions Under?Lying the Model 

This simulation model is based on the following assumptions: 

o Decisions conj:errtng fuel oil procurament and delivery have 
already been made, and this model can be used under any of the 
four alternatives for procurement/delivery discussed above. 

o MCPS will continue no purchase and use both No. 2 and No. 5 fuel 
oils. 



Eventually, HCPS will want to enter actual price and usage data 
twice each month to correspond to the 24 contract price adjustment 
periods. (Some data is currently available only monthly.) 



I^yout^^f^ ^he^41odel 



This Jnbdel is also a matrix, with the 24 price periods of the GOG contract 
and a total column across the top. Down the left side of the matrix are 
the specific data elements lis^-'^.d above for both categories of fuel oil. No. 
2 and No. 5. At the beginhirg of a fiscal year, the cells of the matrix are 
^"^^^ projected data. As each of the price adjustment periods passes, 
actual data is subs titu ted for the projected data; and new year-end totals 
are calculated automatically. 




The matrix also permits th:i user to (i.) enter more ref inod_ pro j ec tiohs at 
any point during the y^ar for the remaini;-g price periods, (2) determine the 
effect cu year-end expeuditureSj ^ and (3) pose "What if?" questions for the 
remainder of the year to see the effect on total expendiciireSr For example^ 
"If the price of fuel dii over the last six months of the year is. six 
percent lower than projected^ but us.-^ge i;->crea^es by an unpredicted three 
percent due to colder weather in Marrh. and April, what will MCPS fuel oil 
expenditures be?" (The model's detailed logic and calculations can be 
examined In Appendix D.) 



ApplicaT^iou of the Procnr« ••pent/Deii/ery Model 



The computer— simulation procreraent/do.ixvery* c;cdsi described abcvc Wcic run 
tb_ evaluate the cost differences f or Al ter^s ciye A (COG purchase, MCFS 
delivery^ and Alternative € (GOG purchase, vendor delivery) under various 
usage and price conditions for FY 1984, The model used actual cost, pric-j, 
and usage data which was_available at the Jime of the run and projected whav- 
was not available. The results are summarized on Exhibit 5 and presented in 
greater detail ia Appendix J). The impact of the decision to haul '.uel oil 
to additional schools beginning in FY 1985 is discu^red in the "findings" 
sec :ion« 



Findings 

Row 9 of Exhibit 5 shows that th^ model's cost of Alternative A (MCPS 
delivery) for FY 1984 was approximately $3^274^000; and the cost of 
Alternative C (vendor delivery jnder the COG contract) would have been 
approximately $3,260,000. The difference of $14,000 represenuS a modest 
savings theoretically available to MCPS had it used vendor delivery. 

However, und^r the vendor delivery alternative, Montgomery County Government 
would hnye collected 554,600 in 7Y 1984 from the ft;ei oil tax, which_is_o^,iy 
assessed on venUnr deliverac' oil. Vendors do not include the cost of the 
fuel oil tax in the price per gallon^ but rather invoice the customer 
separately for the tax. However, the amount of the tax included in the 
simulation model and requires no additional expenditure calculi tion~-i.e. 
MCPS would have saved the $14,000 after paying the tax. But, the added 
revenue to Montgomery County from the tax is not a part of the model and 
represents an addition to the overall county budget. Therefore, the net 
gain to the county under Alternative C would have been $68,700.. If the 
county elected to appropriate the added revenue from the fuel oil tax to 
MCPS, its aet gain would also have increased from $14,000 to $68,700. 

One of i±e advantages which a computer simulation model has over manually- 
calculated_projections ts the ability to handle a variety of different 
assumptions about future conditions. Exhibit 5 includes the results of 
running the procuremen t/ Jelivery simulation model under various 
combinations of "Wliat if?" conditions for fuel oil usage and price. The 
objective of these additional simulation runs is to test whether the 



1 ' EXHIBIT 5 
2 

3 Analysis of What If Cases For Alternatives A and C For FY 1984 
4 

5 .._ _^ . ^ 

6 What If ::6tidi tibtis Cost Alt.A CoGt .Alc.C Dlff_.Alt. A & C " HQ Tax ^ai7, Net. Gain 

i (MCPS Deliver) (COG D<tllver) (KCPS Savings) By Alt. C To Gcvt. j 



_9 Actual FY 1984 3,274,015 3,259,904 14,TTT 54,627 687>38 

^0 

11 17 usage ircrease Dec. -March 3,298,708 3,285,246 13,462 55,047 68^509 

12 sawe fuel cii prices as of FY 84 
•13 

U Z'/^ usage, increase Dec. -March 3,427 :,Z7 3,417,196 10,141 57,185 67,326 

15 name furl oil prices ais FY 84 

16 __. 

^'7 5% usage increase Dec-March 3,478^362 3.,469>56l 8,801 58,050 66,851 

13 same fuel oil os-ices as FY 84 
19 

20 10% usage in<:'^rease Dec. -March 3,605,922 3,600,474 5,443 60,214 65,66.1 

21 same fuel oil prices as FY 84 
22 

23 15% asag-e increase Dec. -March 3,733,482 3,731,336 2,906 62,377 64,473 

24 same fuel oil pricea as FY 84 
25 

26 20?: risagfi increis" tec. -March 3,8(12,299 3,861^043 1,256 64,540 65,796 

27 saine fuel oil prices as FY 84 

.18 

29 21% usage increase Dec. -March 3,886,555 3,888,481 -1,926 64,973 63,407 

30 same fuel oil prices as FY 84 
31 

32 

33 Same usage as FY 84 3,285,225 3,271,115 14,110 54,627 68,737 

34 1% price increase Dec. -March 

35 • • 

36 Same usage as FY 84 _ 3,520,945 3,506,835 14,110 54,627 68,737 

37 10% price increiase Dec. -March 

38 __ 

39 1^ usage decrease Dec.-March 3,315,289 3,312;46(i 12,823 55,454 68,277 

40 same fuel oil prices as FY 84 

41 . • 

A2 3% usage, decrease Dec-March 3,274,265 3,260,100 14,165 54,338 68,753 

43 same fuel oil prices &s FY 84 

44 

45 5% usage. decrease Dec. -March 3,249,878 3,235,008 14,870 54,131 69,001 

46 same fuel oil prices as FY 84 
47 

48 10% usage decrease Dec. -March 3,095,680 3,076,822 18,858 51,560 70,418 

49 same fuel oil prices as FY 84 

50 __ _ ... 

51 15% usage decrease Dec-March 2,968,119 2,945,910 22,209 49,396 71,605 

52 same fuel oil prices as FY 84 
53 

54 20% usage decrease Dec. -March 2,840,558 2,814,997 25,561 47^233 72,794 

55 same fuel oil prices as FY 84 
56 

57 same usage as FY 84 3,249,322 3,235,211 14,111 54,627 68,738 

58 1% price decrease Dec. -March 
5'9 

60 Same usage as FY 84 3,150,549 3,136,439 14,110 , 54,627 68,737 

61 5% price decrease Dec. -March 
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apparent FY 1984 ne t savings under vendor delivery would prove true under 
different circumstances^ For each case, the exhibit shows: (1) the cost of 
Alternative A, JJ) the cost of Alternative C, (3) the difference between 
themj (4) the amount of fuel oil tax paid to Montgomery County under 
Alternative G, and (5) the net gain to the overall county budget. 



An analysis of the data in Exhibit 5 provides the fbl" j findings: 

o If usage had increased (e.g., a colder winter or relaxed 
conservation efforts) and fuel oil prices had remained the same^ 

The direct savings to MCPS from vendor delivery would have 
decreased. 

The tax revenue to the county government would have 
increased. 

The break-even point fox' direct savings to MCPS would have 
occurred at a 20 percent usage increase. 

Because the decreased HCFS direct savings is always balanced 
by increased revenue to the county, the net gain to the 
county (and possibly to MCPS) remains about the same. 

6 if usage had -decr^^sed (e.g., a warmer winter or greater 
conservation) and fuel oil prices had remained the same;^ 

The direct savings to MCPS from vendor delivery would have 
increased. 

revenue to the county government would have 

decreased; 

At a 20 percent usage decrease, the direct savings to MCPS 
would have been $25,561. 

Again, because of the offsetting trends, the net gain to the 
county stays about the same. 

o If fuel oil prices had changed, either increased or decreased^ 
there would have been no effect on the cost differences between 
Al terna tivias A and C. 

Running these various simulations shoj^/s that, bas^d on FY 1984 data, it 
would be financially advantageous under nearly ail circumstances for MCPS to 
cease hauling its own fuel oil. However, during this study, managers of 
fuel oil procurement and delivery identified four questions, the answers to 
which they indica ted were important to the decision process and should, 
therefore, be considered before drawing any conclusions about future years. 
These questions are the following; 

o Who (MCPS or an outside contractor) has the primary responsibility 
for ensuring that the instructional program is not adversely 
affected by the unavailability or delayed delivery of fuel oil^ 
and is this responsibility better met by MCPS staff or the vendor? 



19 P7 



o Who has cbntrbl of' the timing of fuel oil deliveries, and can this 
control (ability to speed up or delay deliveries based on price 
trends) be advantageous to the vendor or MCPS? 

o Bow frequently can MCPS obtain fuel oil usage and expenditure data 
for account monitoring arid conservation purposes, and how timely 
will the data be when received? 

o How does the amount of paperwork compare for MCPS delivery and 
veridor delivery? 

These four questions are addressed in the following sections. 



ResponsibiilJry for tlninterrupted Deliverie s 

Under the current MCPS delivery arrangement, schools request fuel oil 
deliveries directly from the Division of Supply and Property Management, and 
that division has the primary responsibility to ensure that the 
instructional program is not affected by the unavailability or delayed 
delivery of fuel oil. Under the vendor-haul alternative, that 
responsibility passes to the vendor. 



The study surveys of MCPS principals and other school-based personnel 
revealed no significant interruptions of the instructional program due to 
fuel oil delivery problems by the Division of Supply and Property 
Management* Discussions with other school systems using vendor delivery of 
fuel oil indicated that their experiences with the responsiveness of vendors 
are also very positive. At no time have the instructional programs been 
interrupted due to the unavailability of fuel oil. 

Therefore, while the Importance of prompt^ responsible deliveries must be 
stressed under either hauling option, there is no evidence to suggest that 
this factor discriminates between the alternatives. 



TJjning ve r i e s - f o r -Rixianclal^ A d van4:ag^ 

MCPS managers are concerned that the vendor has a profit motive to either 
speed up or slow down the deliveries to achieve a price advantage. 
Conversely^ when MCPS performs the deiiveries, it can speed up or slow down 
the process to minimize its expenditures. Managers report that price 
variations of five cents per gallon are typical during the March to June 
period when 30 percent of the total fuel oil requirement is purchased. The 
managers believe that manijpula tions by MCPS, especially during the April to 
June topping off period, have saved money in past years. 

Two points are involved here: (1) the degree to which the opportunity for 
delivery manipulation is present and (2) the extent to which either MCPS or 
the vendor is likely to use the opportunity to its advantage. 

Price changes are contractually limited to twice a month. During the regular 
heating season, the constant demand for fuel oil allows only a few days 




leeway in responding to a delivery request, (The same unwritten guidelines 
cited earlier. as_ .continuing from former regulation 235-2 specified 
deliveries should be made within 48 hours of a school's request,) 
Therefprej btily two periods of a few day.s exist each month when the timing 
of deliveries could take advantage of price fluctuations. 

The more significant opportunity for manipulating deliveries is the period 
at the end of the heating season when fuel tanks need to be topped off, but 
rej5ponse time for keeping the schools heated is not a factor. If a 
substantial fluctuation in the price of fuel oil occurs during this period, 
an opportunity exists for MGPS savings or vendor profit. 

An example of this latter situation occurred during the topping-off period 
in_FY 1983 when the price of fuel oil increased through the April to June 
period. At that time, Fairfax County Public Schools had fuel oil delivered 
by the vendor under the COG contract (vendor control), while MCPS hauled its 
own fu^i oil (MCPS control). Data on the percentage of total year fuel oil 
^?^iY*?^_i®^ J°?^^ 4°^^_^S each of the three topping-off months were obtained 
for both school districts and compared. The graphs in Exhibit 6 show that 
for Fairfax the peak topping off of the tanks by the vendor occurred iu 
April, when prices were lowest, and tapered off during May and June. In 
contrast, the peak topping-qff activity for MCPS came in May when prices 
were highest and, for No. 5 fuel oil, continued into June. 

Data for a single year are not sufficient to confirm or deny vendor 
opportutiilgr arid motivation to manipulate deliveries for greater profit. Nor 
does this one example establish whether either the vendor or MCPS had 
correctly predicted price changes. Nevertheless, the example suggests 
caution regarding the assumptions that (1) the vendor has the opportunity 
and the motivation to manipulate deliveries for its own profit and (2) MCPS 
can act to maximize savings during the topping-off period when a vendor 
would not. 



Contral of Financial Information 



The annual MCPS expenditure for fuel oil is substantial and can fluctuate 
from month- to-mont& Therefore, MCPS management and the Board of Education 
must have accurate and timely fuel oil usage and expenditure data on which 
to base operating budget decisions d^ the year. Daily fuel oil delivery 

and invoicing data are important to this monitoring activity. MCPS fuel oil 
managers believe the MCPS hauling program provides more timely delivery data 
to the Energy Management Unit than does vendor delivery, which normally 
results in a single monthly invoice. 

6ne solution to this problem would be to have school persphhel forward the 
customer copies of the commercial delivery tickets to the Energy Management 
Unit immediately following each deliver^. The metered amount of fuel oil 
^^^^"^ered could be entered into the usage/price/expehdi ture simulation model 
described earlier at the last identified price-per-gallon for monitoring 
P°^P5LSAS« _ Whei? the vendor's monthly invoice is received, the model could 
retroactively adjust for any price changes. 
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EXHIBIT 6 
Percent of Tbtai Deilverles vs. 
Price for topping-Off Months of 
FY 1983 

No. 2 No. 5 Fuel Oil (MCPS) 

Fuel Oil No. A Fuel Oil (FGPS) 



X of Total 
Deliveries 




Two Prices April May June April May JunC 

Per Month .73 .765 .83 .82 .82 .81 .665 .693 .72 .72 .72 .72 
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Under the current delivery system, each fuel oil delivery results in a fuel 
oil ticket, which is returned to the Diyisijah of Supply and Property 
Management by the dtiver. The supply division batches and logs the tickets 
for its own internal control purposes arid then forwards them to the Eriergy 
Management Unit, where the data is used for eriergy monitoring purpbses. 
Eriergy Mariageiner t, in turn, forwards the tickets to the Division of 
Accdiiriting, where they are ma tched agains t the vendor's invoice before 
paymerit, (See Exhibit B-1, Appendix B, for a graphic presentation of thi^j 
process. ) 

The findings pi^^sented in Chapter 1 suggest that, for purposes of improved 
internal control^ the current procedures should be modified to verify the 
amount of^uei oil delivered at each location and to have school personnel, 
rather than the driver, return the fuel oil tickets. 

Under vendor delivery, the paper flow is nearly the same. Each vendor 
delivery would result in a fuel oil ticket, but that ticket would already 
include the amount of fuel oil delivered. Since the Divisiori of Supply arid 
Property Management ja^ould not be involved in the delivery process, school 
persornei could return the tickets directly to the Energy Management Unit, 
necessary data for monitoring would be recorded. Energy 
Management would forward the tickets to the Division of Accounting, where a 
match would continue to be made against the vendor's invoice. 

Although managers predict an increase iri paper flow under vendor delivery^ 
it is difficult to see how the increase would come about. The new 
responsibility for schools to return the fuel oil tickets is needed under 
either delivery- system. The role of the Division of Supply and Property 
Management iri loggirig the delivery tickets against tanker pick-up and 
delivery records is transferred to the vendor. The rest of the process 
remains about the same and would occur with about the same frequency. 



Discussion and Recommendations 



Fue l Oil Delivery 

The firidings in this study suggest that vendor delivery of fuel oil may be 
a cost-effective alternative to th-^ MCPS hauling progtain for the following 
reasons: 



o Based on the FY 1984 data, savings in the range of $10,000 to 
$20^000 would occur to MGPS from vendor delivery under nearly all 
price and usage conditions. 

o ?f^ausj3 of payment of the fuel oil tax^ reveriiie increases in the 
range of $50,000 to $65,000 occur to the county goverrimerit from 
vendor delivery under the same price and usage condi tions, with 
the net gain to the overall local government budget being as high 
as $70,000. 
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o The one-time cost of at least $7,000 to equip the MCPS tankers 
with flow meters for better internal control would be avoided^ as 
would the cost of developing or buying an automated fuel oil 
delivery system. 

6 The number of positions carried in the operating budget would be 
reduced because fewer drivers would be required in the Division of 
Supply and property Management; (The exac t number of positions 
would be determined after assessing ^e roost efficient way to meet 
non-fuei^-oii delivery needs outside the heating seasons) 

o The rey)Ojisi_biiity of school personnel for ordering fuel oil would 
be eliminated. 

o The number of major MCPS units involved in managing the fuel oil 
processes wo^uld be reduced by one-third since the Division of 
Supply and Property Management's only fuel oil responsibility is 
the MCPS hauling program. The Divisions of Procurement and 
Construction and Capital Projects would share the remaining 
responsibilities. 

o The sale of the existing tankers would produce a modest, one-time 
increase in revenue. 



In addition^ three of the four issues raised by MCPS managers-- 
responsibility for nonihterrup tioh of the instructional pirogram^ control of 
delivery times so as to op tira ize price considerations^ and the amount of 
paperwcrk--db not necessarily discriminate between the MCPS and vendor 
hauling programs and cannot be considered a certain advantage or 
disadvantage for either delivery alternative. 

Further, a solution is readily available for addressing the fourth manager 
issue — 'timely collection of price and usage data; therefore, this factor is 
also neither an advantage nor a disadvantage. 

it should be noted, however, that, if MCPS elected vendor delivery, the 
savings to MCPS would not be reflected in thia utility accounts. In fact, the 
fuel oil account would 44icremsj5 because the expenditures would include 
delivery costs and the energy tax. However, a ^decrease would show in the 
budget of the Division of Supply and Property Management, frbm_ which the 
positions and operating costs for MCPS to deliver fuel oil would be deleted. 
Budget documentation would be required to demonstrate the net savings and to 
permit consistent Utility price comparisons to previous years. 

Although the FY 1984 data simulations make the vendor delivery plan appear 
to be an attractive^ cost-effective alternative in nearly all respects, one 
factor raises an uncertainty. That factor is the break-even point for 
direct savings to MCPS, which is projected to occur if there is a 2G percent 
increase in the use of fuel oil for any reason. 

The decision, that MCPS would start delivering fuel oil in FY 1985 to 36 of 
the 39 schools which were previously supplied by the vendor has the effect 
of increasing total fuel oil usage above the amount used in the original 
study simulations. If the increase is combined with the additional increase 



which the new Area 3 schools will require, and if a future winter were 
colder than FY 1984, total MCPS fuel oil usage could easily be 20 percent 
greater. 

On the other hand, as HGPS salary costs increase for the tanker drivers or 
if the increased usage should require adding a fourth tanker and driver in a 
future year, the higher costs of the delivery program might offset the 
greater oil usage and keep the vendor fuel oil delivery alternative in the 
cost-effective ranges 

To examine the combined effects of these possible events, a further 
simulation was run using the FY 1984 baseline data, but adding the following 
new assumptions: 



o The 30 additional schools added to the MCPS delivery program in FY 
1985 will continue to be served by MCPS. Fuel oil use by these 
schools will be the amount estimated in the FY 1985 bid 
specifications. 

o Over the next five years^ MCPS will build six new elementary 
schools and due new high school. Fuel oil use by these schools 
will be equal to the average amount currently used by schools at 
the same grade levels. 

o By the end of the five-year period, the additional fuel oil usage 
will require adding a fourth tanker and driver. Salary and fixed 
charges for the driver will be equal to the average for the 
exis ting three drivers. Operating costs and depreciation for the 
tanker will be equal to the average of the existing three tankers. 

The results of this revised simuia tion are provided in Exhibit 7 and show 
that, if all of the as s ttmpt J.<ma proved ta ^ t£4^4a^ the direct savings to 
MCPS from changing to vendor delivery would be approximately $23,500, an 
increase of nearly $10,000 over the $14,000 projected for FY 1984 alone. 

Although possible variatiojis in winter temperatures were not included ia the 
revised sj.mula tions, an ample "window" exists for such fluctuations since 
t±e new break-even point would occur only when MCPS fuel oil usage increased 
28 percent above the revised level included in the simulation. 

it is important to clarify, however, that the cost effectiveness of vendor 
delivery is predicated on the MCPS delivery costs increasing at the same 
time fuel oil usage increases. Although an additional driver and tanker 
caused the increase in this Simula tidn, subs tantial salary increases or the 
y^e of additional driver overtime could have the same effect. If usage 
increases without a subs tantial increase in delivery cos .s, continued MCPS 
delivery of its own fuel oil would be more cost-effective. 

In all of these simulations^ changes in the cost of purchasing fuel oil have 
no significant impact pLn the cost effectiveness of the delivery 
alternatives. Usage and MCPS delivery costs are the two critical variables. 
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EXHIBIT 7 
Results of the Simula tibh Run 
When Future U.iage and Additional Delivery Costs Are Added 



"VJlm4: if ^" Condi tions 

Actual FY 1984 plus 
p-ojected usage and 
delivery costs 

10 percent additional 
usage increase 

20 percent additional 
usage increase 

28 percent additiona.l 
usage increase 

30 percent additional 
usage increase 



Cost of Cost of Difference 

Alternative A Alternative C Between A & C 
(MCPS Delivery) (Vendor Delivery) (MGPS Savings) 



$3,734,595 
4,098,861 
4,386,341 
4,616^324 
4,673,820 



$3,711,054 
4,084,861 
4,379,^24. 
4,615,974 
4,674,987 



$23,541 
14,000 
6,417 
350 
(1,167) 



Primary Recommendations 

The findings of this s tudy sugges t the following primary recommendations 
regarding the procurement and delivery of fuel oil: 



o MGPS managers responsible for fuel oil procurement and delivery 
should develop long- range projections, in as much de tail as 
possible, for continuing MCPS fuel oil usage (based on the Capital 
Improvements Program, when adopted, and other identifiable 
factors) _and for MCPS delivery costs in relation to the projected 
usage. The study simulation model and/or any other available 
supports might be used for assisting with these projections. 

o If the projections indicate. that future usage will be at least 20 
percent greater than for FY 1984 and that MCPS delivery costs to 
handle the total projected usage will not increase substantially, 
the alternative of MCPS delivery should be continued. 

o If, on the o ther hand, the pro j ec tions show correspond ing 
increases in both usage and MCPS delivery costs, conversion to the 
alternative of vendor delivery should be implemented. 
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Other Recommendations 



In addition to the priraary revCommendanions regarding fuel oil delivery, the 
fpl^^_w_i_^8 jr^cqramenda tions for xmprdving the current procedures for the 
procurement and delivery of fuel oil in MCPS should also be implemented: 



Mm The simulation models described in this chapter (or any otrer 
monitoring and projection techniques which can accomplish the same 
©■R^s of objectives — e.g.^ possibly the Department of Energy XI 1 
model cited by managers when they reviewed this report) should be 
used by the Energy Management Unit to monitor and project fuel oil 
usage, price, and dollar expenditures. 

2. To facilitate monitoring fuel oil usage^ MCPS should establish 
procedures to collect copies of the fuel oil delivery tickets 
directly from schools on a daily basis and other fuel oil delivery 
data by COG price periods. 

3. Management procedures for administering the fuel oil procurement^ 
delivery^ and usage processes should be clarified, formalized, and 
issued in writings 

4. The topping-of f process should continue as in the past unless the 
^^i?_?_^?P9^^^_^l®_ for monitoring the price of fuel oil predicts a 
substantial price decrease between the spring and fall periods. 



If the steps listed as •'Primary Recommendations" lead to MCPS* continuing 
its own fuel oil hauling program, the following additional recommendations 
should be implemented: 



1. MCPS should develop and issue to all building services managers 
and school plant equipment operators written guidelines for 
determining when to order fuel oil deliveries. These guidelines 
should be based on tank capacities rather than on school types. 

2. On a longer-term basis, MCPS should evaluate an automatic delivery 
and fill system which would substantially eliminate school-based 
rasponsibili ty for ordering fuel oit. 

3. Fuel oil delivery procedures should be modified to require a 
school-based staff member to verify fuei oil deliveries and 
estimate the amount delivered. The record of the df^iivery and 
amount should be returned directly to the Division of Supply and 
Property Management, not Srough the truck driver. 

4. As a more adequate control and dat^i device, MCPS should install 
flow meters on the delivery tankers. 
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APPENDIX A 

Gbvernment Agencies Participating in the 
Washington Area Council of Governments (COG) 
Fuel Oil Procurement 

PY 1984 



In FY 1984 


COG purchased fuel oil for following 14 agencies: 


4- - 
• 


Arlington County 




Alexandria Sanitatiou Authority 


3i 


City of Alexandria 


4. 


City of Bowie 


5. 


City of Rockville 


6. 


City of Fairfax 


7. 


City of Gaithersburg 


8. 


County of Fairfax 


9. 


Maryland-Na tibuai Capital Parks and Planning Commission 


10, 


Montgomery County/Montjomery County Public Schools 


11. 


Prince George's County 


12. 


Prince George's County Public Schools 


13. 


Prince William County 


14. 


Washington Metropolitan Area Tran-^it Authority 
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APPENDIX B 



The Work Process and Relationships Involved In 
KCPS Fuel Oil Purchase and Distribution 



The same MCPS organizational units have been involved in the f^iei oti 
procurement and distribution processes under both the GOG and individual 
MCPS contracts. The most important of these units are the following: 



o 


Division 


of Supply and Property Management 


o 


Division 


of Procurement 


c 


Division 


of Construction and Capital Projects 


o 


MCPS sites (schools and oUher buildings) 


Q 


Division 


of Accounting 



Exhibit B-1 is a graphic representation of the wqrk processes and 
relationships involved in fuel oil purchase and distribution. The 
activi ties coaduc ted by each organiza tiona7. unit In the process are 
presented Without notation as frequency of occurrence. Some tasks, such 
as the preparation of the_ fuel oil operating bud^^f.t and the contract award, 
are conducted on an annual basis. Other activities, such as vendor payraeat 
and monthly report preparation, take place monthly, ^ost of the activities 
Involving individual schools and the Division of Supply and Property 
Management take place daily during the heating season. 
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APPENDIX C 



The Procurement/Delivery Simulation Model 



Each year MCPS s taf f raus t de termine how the necessary fuel oil will be 
procured and delivered. No formal, s tandardii^^ed procedures exist for making 
these decisions. The informal process is manual; and although it includes 
consideration of as many factors as possible, it cannot easily evaluate 
various "What if?" situations. 

What is needed ins tead is a computer-assisted Simula tion model which 
incorporates all of the major elements — personnel, equipment, and financial 
resources — which determine the cost of providing fuel d?.l to MCPS facilities 
under varying circumstances. The elements should be standardized and 
account for differences in the cost of various alternatives. 



Description of Possible Alternatives 

The purpose of this section Is to describe the various alternatives which 
should be included in the model so that managers can determine the best 
method of procuring and delivering fuel oil to MCPS schools and other 
faciiitiesi In establishing standard criteria for the assessment of 
alternatives, the fuel oil procurement and delivery activities must be 
clearly defined in terms of options that lead to mutually exclusive 
alterna tives. 

The primary options available to MCPS for the purchase of fuel oil are (i) 
participation in the GOG joint bid or (2) an individual MCPS bid, and the 
options associated with delivery are (1) MCPS hauling or (2) vendor hauling. 
When combined, the two purchase options and two delivery options create four 
distinct alternatives. The four alternatives are illustrated in the matrix 
i^_^^hibi t C-1. The four cells represent the following realm of 
possibilities: 

o Alternative A, COG purchase and MCPS hauling^ which depicts 
current MCPS fuel oil purchase and delivery practice 



o Alternative, _ MCPS purchase and hauling, which was usad by MCPS 
between FY 1961 and FY 1983 

o Al terna tiye C^ COG purchase and vendor hauling, which has never 
been tried by MCPS, but is currently used by all other school 
systems participating in the COG joint fuel oil procurement 

o Alternative D, MCPS purchase and vendor hauling, which was used by 
MCPS prior to FY 1961 

Each of these alternatives is discussed in greater detail in the following 
sections. 



34 



40 



EXHIBIT C-1 



Alternatives for the Purchase 
and Delivery of Fuel Oil 



Purchase Options 

COG MCPS* 



Delivery Options Alternative A Alternative B 

MGPS o Purchase with GOG o MCPS Bid Alone 

Hauling o MCPS Haul o MCPS Haul 



Alternative C Alternative D 

Vendor o Purchase with COG o MCPS Bid Alone 

Hauling o Vendor Haul o Vendor Haul 



. *Includes Montgomery County Government and Montgomery College 



Alterna.^-./e-^t— C OG Fur chas e / MCPS Ha ul 



Beginning in FY 1984^ MCPS has participated in the jointly bid fuel oil 
contract with the Couacil of Governments^ The MCPS contract specifications 
were first negotiated with COG representatives and later, as part of the 
total contract^ with potential vendors. Because MCPS hauls its own fuel 
oil, certain modifications were necessary to ensure a reasonable contract 
price for the portion of oil purchased by MCPS. COG members were willing, 
witliin limits^ to include MCPS requlrementSi But since the amount of fuel 
oil required by MCPS did not sufficiently increase the total COG gallons to 
qualify for additional price discounts, GOG representatives were not willing 
to risk complications with potential vendors for the sake of only a single 
member. Whlle_ par ticipation in the COG aggregate fuel oil purchase presents 
advantages stemming from^ com^munity cooperation, it is not known what prices 
would have been available to MCPS had Invitatidns to bid been offered by 
MCPS alone because the data for that comparison are not available. Also^ it 
appears likely tliat only fuel oil cdmpanies of a medium or larger size were 
able and/or willing to bid on the COG requirements. The major cost elements 
of Alternative A are those that result from the COG contract (purchase 
option) and MCPS hauling (delivery option). 
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Alternative B: MCPS Purchase/MCPS: Haul 



MCPS has had a long history of purchasing and hauling its own fuel oil (FY 
1961 to FY i983). For over 20 years, MCPS staff representing several 
departments, have shared the detailed responsibilities involved in the 
annual pro^ces^s of contract bidding and award and the daily activities 
essential to timely fuel oil delivery. Both purchase and delivery options 
were the res pons ibiyty ofMCPS, Each year oil companies of ail size 
categories responded to the bid specifications developed by MCPS staff; and 
for the past several years, the contract was awarded to the Stewart 
Petroleum Oil Company. For six months of the year MCPS personnel and 
equipment were utilized to deliver fuel oil to MCPS buildings and to 
Montgomery County Government and Montgomery College locations. The cost 
elements of this alternative result from the costs associated with the MCPS 
purchase option and the MCPS hauling delivery option. 



Alternative C: COG Purchase and Haul 



Since MCPS is the only COG member that hauls its own fuel oii^ ail other 
members receive delivery as part of the COG contract awarded to the vendor. 
For these municipalities and agencies, fuel oil procurement is much like any 
other service procurement in that there is minimal involvement in procedures 
and deliveries. The vendor is responsible for the performance of all tasks 
associated with the efficient provision of fuel oil to the designated 
locations. Ei ther anautoma tic fill schedule, based on degree days^ tank 
size, and building size or direct request to the vendor is used to make 
deliveries. 



Alternative D; MCPS Purchase/Vendor Haul _ 



Prior to the establishment of the fuel oil hauling program (FY 1961), MCPS 
received deliveries of fuel oil es part of the contract awarded to the 
vendor. This mejihod, w i thou t any of the modificatibrs found in the other 
alternatives, presents the "no frills" approach use^: by most consumers. 
There are no special purchase dptibtis and no special hauling options. The 
price of this alternative is the result of combining the elements of the 
MCPS purchase option to th** vendor hauling delivery option. 



The three ca tegpr ies of cost components evaluated by the modal are (i) 
purcfiasft price of the fuel oil from the vendor, which can vary twice monthly 
based tipon an industry oil index, (2) cost of delivering fuel oil to 
schools, and (3) impact of the Montgomery County fuel oil tax. Some of 
these cost cojiponents are obtained differently for Alternatives A and C. 



Major Cost Components of the Model 




The COG contract quotes two separate priceis^ one for purchase only (''under 
the fill**) and a second for purchase and vendor delivery. This information 
is _ sufficient for Alternative C, but requires that the model be able to 
calculate the MCPS cos t-^per-gallon to haul fuel oil from the vendor's 
terminal to schools for use in Alternative Ai 

The iiiodel uses tiie following cost items in calculating MCPS' total fuel oil 
delivery cos t-per-gallon: 

o Drivers' Salaries (Actual when available from past years or 
??^?^^^_^4j^sj:ed for step increaseis and estimated cost-of-living 
when projecting to other years) 

o Overtime Salaries (With same adjustments noted for drivers' 
salaries) 

o Fixed Charges (30 percent of above salaries) 

o Maintenance and Operation of Vehicles (Actual when available from 
past years or actual adjusted for inflation when projecting to 
other years) 

b Depreciation (Straight line based on actual from past year) 

The sum of the above cost components is then divided by the annual actual or 
projected number of gallons of fuel oil delivered by MGPS. 

The final cost factor that must be considered in the model is the 
Montgomery County fuel oil tax that, is imposed on fuel oil delivered in the 
county. Tax is not paid on fuel oil which is delivered by MGPS, but is 
paid on fuel oil delivered by the vendor. The current level of the tax is 
$0.01332 per gallon for No. 2 fuel oil and $0.013896 per gallon for No. b 
oil. 



Assumptions Underlying Assessment of Alternatives 



A critical aspect of modeling is the consistent use of standard assumptions 
and methods of calculating cost components. This decision model is based on 
the following assuraptionsJ 



o MCPS^ bidding alone, would not be able to improve upon either the 
purchase-only or Durchase-and-deliver fuel oil prices obtained by 
COG. 

o MCPS can not easily move annually into or out of the fuel oil 
hauling program, and longer-term decisions should be made. 

o COG will con tinu^e to function as an agency for the joint 
procurement of fuel oil. 

o Fuel oil for the 39 schools with small tank capacities or limited 
access will be purchased from and delivered by the vendor. 
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These assumptions should be verified periodically^ For example, the first 
assumptiba has the effect of _ eiiminating Aiterna tiyes B and D under which 
MCPS does its own fuei oil jlurchasitig. In FY 1983 that was a sound 
assumption. In FY 1984 the volume discount was considerably smaller, and 
the assumption less certain, Pepending on the bid-price trend over a longer 
period and the degree to which MCPS wants to encourage minority and small 
firms to bid, that assumption may need to be changed. 

The last assumption was affected by the decision, beginning in FY 1985, to 
have MCPS haul fuel oil to 30 of the 39 school locations previously supplied 
by vendor delivery. The effect o.': this decision on the FY 1984 simulations 
used for this report is discussed in Chapter 2. 



Layout of the Model 



As shown in Exhibit €-2, the "model" is actually a matrix with the 24 price 
periods of the COG contract (two periods for each month) and a "total** 
column shown across the top of the matrix and the procurement/delivery 
alternatives to be priced listed down the left side. Each run of the 
simulation model fills in the cells of the matrix by calculating the per- 
period and total cost for each alternative. The following four alternatives 
were used in the runs shown in Exhibit C-2. 



o Alternative A for actual FY 1984 data (COG purchase, MCPS 
delivery) 

o Alternative C for actual FY 1984 data (COG purchase, vendor , 
delivery) 

o Alternative A for a given set of "what if" usage and price 
conditions 

o Alternative C for a given set of "what if" usage and price 
conditions 



Exhibit C-2 also displays the formulas and internal logic for the operation 
of this simulation model. 
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SIMULATION MODEL . 
* *98Aj ACTUAL AND UHAT IF CASE 



11 



3 (FO/84- 3) 



1-16 



i^^S^r FUEL OIL USAGE DATA IS USED, FOR PRICE PERIODS 

ACTPAL.Fy 84 PRICE DATA IS USED FOR PRICE PERIODS 1-18 

PROJECTED PrJcE DaI^ xL^Us^n'^S/r 'L^^^^'^' '''^'^ °« ^^^^^'^ 

PKUJL^TtD PRICE DATA ARE USED FOR FY 84 PRICE PERIODS 19-24 Hi<:Fn HN fprunQ 

PROJECTED MCPS HAULING COSTS FOR FY 84 OF »98 , 7 38 /USAGE ARE * US ED 

.vyuu?^^"^!!"" ''"^^ "LIT BETUEEN THE TUO PRICE PERIODS 



THESE PERIODS IN FY 81-83 



FOR THESE PERIODS FOR FY 



83 



1. USAGE INCREASED 5X OVER FY 84 FOR DEC-MARCH 

2. COST PER GALLON SAME AS FY 84 



121ASSUMPTI0NS/UHAT IF CONDITIONS^ 
131 
141 
151 
161 
121 
181 
19S 
201 
211 



JULY 



231ACTUAL_FY_84 ALTERNATIVE C 
2 41C0G PURCHASE, AND_ DELIVERY 
251---- 



PRICE 
PERIOD 
1 



PRICE. 
PERIOD 
2 



AI'QUST 



PRICE 
PERIOD 
3 



PRICE 
PERIOD 
4 



SEPT 



PRICE 
PIlRIOD 



PRICE 
PERIOD 

6 



261 COG COST OF NO. 2 
2 71COG COST OF NO. 5 
281DSAGE OF NO. 2 FUEL OIL FY 84 
291DSAGE OF NO. 5 FUEL OIL FY 
301HC CO TAX Ft 84 
311---T-T-— 



DELIVERED FY 84 
DELIVERED FY 84 



84 



B48-I-.0O74 
B^9-i-.0076 
6300 

9450 

(828*. 01332 



C48-*-.b674 
C49+.0076 
63.00 
9450 

(C28*. 01332 



P48+.0074 
D49-I-. 0076 
6300 
18900 



E4a-i-.0074 
E49+.0076 
6300 
18900 



321COST OF ALTERNATIVE C ACTUAL FY 84 
331- 



(D28*. 01332 (E28*, 01 332 



F4B-i-.0074 
E49-t>.0076 
9450_ 

28350 

(F28*. 01332 



G48+.U074 
C;49-t-.Ob76 
9450 
28350 

(G2a*. 01332 



341UHAT IF FY 84 ALTERNATIVE C 

351FOR ABOVE CONDITIONS/ASSUMPTIONS 
361- 



-!--!?-!!^" C26*C2a + C27 D26*D28 + D27 E26*E28 + E27 F_26*F28 + F27 G26*G28+G27 



DELIVERED 
DELI 



371COG COST OF NO 
3aiC0G cost OF NO 
391USAGE OB NO. 2 
401USAGE OF NO. 5 
41 IMC CO .'AX 
421- 

431COST_OF ALTERNATIVE C WHAT IF 



. 2 

> 5 DELIVERED 
FUEL Oil 
FUEL OIL 



B57+.0d74 
B58-i-.O076 
L39 

B29_ 



C57+.b074 
C58-i-.bb76 
C28 
C29 



P57+.0074 
D58+.0076 
D28 
U29 



E57-I-.0074 
E58-I-. 0076 

III 



F57+.0O74 
F58-i-.0076 
F2a 

F29_ 



G57+.bb74 
G58i-.bb76 
G28 
G29 



451ACTUAL FY 84 ALTERNATIVE A 
461COG PURCHASE AND MCPS DELIVERY. 



E39*.pi_332+ _f_3?*,oi332+ g39*. 01332+ 

fl^Z*_B39+fl38 C37*C39+C38 D37*D39 + D3B E3 7*E39 + E3rF3 J^fsi^ fIFgI 7 *G 



471-- 



2 UNDER FILL FY 84 
5 UNDER FILL FY 84 



4&1C0G COST NO. 
491C0G_ COST- NO. 
501HCPS DELIVERY COST FY 84 
511-——— 
^?1CPST OF ALTERNATIVE A ACTUAL FY 84 

541UHAT IF FY 84 ALTERNATIVE A 

551 FOR ABOVE CONDITIONS/ ASSUMPTIONS 

561 

571COG COST Nb. 2 UNDER FILL 
581COG COST NO. 5 UNDER FILL 
391HCPS DELIVERY COST 

4oi^^^^-^^ 

411C0ST OF ALTERNATIVE A WHAT IF 



.81255 .8128- .a33bb 

.72906 .73747 .75985 

(B28+fl29)*( (C28+C29)*( (028+b29)*( 



.8425 



.85325 



G37*G39+G3a 



.85575 



•77109 . 77467 .72542 

<E28+E29)*(_iF28+F29)*( (G28+G29)*( 

C48*C28 + C49 D48*D28 + D49 E48*E28 + Eiri4p^^^ 



E48 

B49_ 



C48 
G49 



D48 
D49 



£48 
E49 



F4B 

F49_ 



G48 
G49 



^"'^^ (E39 + E40)*( (F39 + F40)*( (G39+G4b)*< 

B57*B39+B58 C 5 7*C39+CS8'Di7iD Sg + oirEl? ^ESg + ESr^ 5 7*F39+^ ^ 
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-1 « 11 
11 

21 
31 
41 

51 — — — 

21 

8] 

91 
101 
111 
121 
131 
141 
151 

161 

121 

181111 
i9lPRICE_ 
201PERIO0 
2ll_7 

2il 

231 
241 

251 — -J— — — 
2fii U48-i-.dd74 
221 H49+.0076 
28] 3150 
291 9450 
301 (U28*. 01332 (128*. 01332 
311 • 



11 



11 



11 



11 



11 



11 



11 



11 



OCT: 



NOV 



PKICE_ 
PERIOD 
H 



PEICE 
PERIOD 
9 



PRICE 
PERIOD 
10 



DEC Jan 

P'tlCE PStlCE PRICE PRICE 

PERIOD PERIOD PERIOD PERIOD 

11 12 13 14 



FEB_ : _ 

PRICE. PRICE. 
PERIOD PERIOD 

i5__ 16 



I48+.0074 
1494-. 0076 
3150 

9450 



J48-I-.0074 
J49'i-.0b76 
12600 
42250 



R48-I-.0074 
k49-i-.0b76 
12600 
47250 



L48+.0074 
L49t.6076 
100800 
245700 



H4St.0074 
M49+.0076 

loosbb 

2457bO 



N48-t-.0074 
N49+^0076 
198500 
473844 



048-*-. 0074 
0<3+.0076 
198500 
473844 



P48'*-.bb74 Q48-*-.bb74 

P49-I-.0076 Q494-.0076 

88II6_ 8BU6- 

160655 160655 



(J28*. 01332 (K28*. 01332 (L28*. 01332 ( H28* . 0 1 332 (N28* , 01 332 (028*^01 332 <P28*. 01332 <Q28*. 01332 
J26*J28+J27 K26*K28+K27 L26*L28-fct27 M26*M28+M27 N26*N28+N27 026*028+b27 P26*P28tP27 Q26*Q28+Q27 



321 
331- 
341 
$$% 
36i- 
321 
38] 
39] 
401 
411 
421- 



U2_6*H28_+H27 126*128 + 12 7 



H57+.0074 i57-*-.0074 
H58'*-.O076 l58-t^.0076 
U2a 128 
a29_ I29_ 
U39*.01332-^ I39*.01332'»- 



J57+.0074 
J58'i-.0076 
□ 28 

J29 



*^57 + .0074 L57 + .PP74 H57+.0074 N57t.O074 052 + .0024 P57 + .0074 

IC58 + .0076 L58 + .0076 H5a+.0076 N58+.0076 O58+.0076 P58+.0026 

*f28 L28*l.b5 H28*l.b5 N28*1 .05 028*1 .05 P28*1.05 

K29 L29*1.05 H29*i.05 H29*1.05 _ 029*1.05 P29*1.05 



Q57+.0074 
Q5S-«-.bd76 
Q28*I .05 
q29*l .05- 



J39*. 01332+ K39*. 01332+ 139*. 01332+ H39*.bl332+ N39*.bl332+ 03?* , 01 332 + P 39* . 01 3 32+ Q39*. 01332+ 
J37*J39+J38 K37*K39+K38 L37*L39+L38 H37*H39+M38 N37*N39+N38 037*039+038 P 3 7 ^n9+^3l"Q3 7 ♦Q39+Q38 

451 

461 

421 -zz 

4B| .8465 .83 
491 .77257 .76354 
501 (H28+H29)*( (I28+I29)*( 
5I1-— ^—^^ 

52] H4B*U28+U49 148*128+149 

53] 

541 
551 

561 

571 U48 148 
581 H49 149 
591 (U39+U4U)*( (I39+I4b)*( 

601 — 

6ll H57*a39+U58 157*139+158 



♦31 a37*H39+H38 137*139+138 

441 



.81875 
. 74932 



.81625 
. 75482 



.«iaZ5 ' .808 .84275 .8525 .98975 .965 

_ .76182 . 75443 .779439 . 793442 :84854 .8452iai 

(J2'>+J29)*( (K28+K29)*( (L28+L2?)*( (H28+H29)*( <N28+N29)*< <O28+029)*( (P28+P29)*{ (Q28+Q29)*( 

J48*J28+J49 K48*IC28+K49 L48*L28+L49 H 48*H2 8+H 4?_ N48*N28+N49 048*028+049 P48*P28+P49 Q48*Q28+Q49 



J48 
J49 



K48 
K49 



L48 
L49 



H48 N48 048 P48 Q48 

H49_ N49 049 P49 Q49 

(J3?+J40J*( (K39+IC40)*( (L39+L40)*( (H39+H40)*( (N39+N40)*( (039+d40)*( (P39+P4b)*( (g3?+Q40)*( 

J57*J39+J58 IC57*IC39+IC5a L57*L39 + L58 H57*M39+M58 N57*N39+N58 05 7*0 39+0 SS P 57 *P39+P58 "q5 7 *Q39+^^ 



EKLC 



. 1 R 11 

li 

21 

31 

41 

51 

M 
It 
U 

)i 
ii 
^1 
H 
»1 

i| 

1__ KARCU 

IPElCt paicE 
iP£Rioo r^aioo 

1 17 18 

1 



11 



11 



11 



11 



ii 



11 



11 



1% 



AE 



APRIL 
PRICE PRICE 
PERIOD PERIOD 
19 20 



MAY 

PRICE pgiCE 
PERIOD PERIOD 
21 22 



JUNE 

PRICE. PRICE 
PERIOD PERIOD 
23 24 



TOTAL 



1 
1 

I 848+, 0074 iS48-»-.db74 

I K49I-.O076 S49-t-.0b76 

1 6300 85213 

1 213120 2I3I20- 



ACTUAL FY 84 ALT C 
COG PURCU &DELIVEK 



T4flt.Op74 U48+.007* »48+.o074 

T49+.O076 U49+.00>6 ¥49*. 0076 

56080 56080 3642 

188411 188411 61774 



U4B+.0074 X48+.0O74 

U49+.0O76 X49+.0O76 

3642 d 

61 774 0 



Y48+.0074 
Y49+.0O76 
0 



iy28*.0.332 ?i28:.0I332 ?X28*.dl332 ?Y2B*.01.32 

I R26*R28*R27 f ?^*f ?3±S2 7_T26*T28*T2n^^ 



SU^1(B28 
5:jM(B29 
SUH{B30 



COG cost I 2 DEL 84 
-COG COST i 5 DEL 84 
:Y28aSAGE I 2 Fi 84* 
;Y29DSAGE I 5 FY 84 
1Y30HC CO TAX FY 84 



I a52+.0074 S57+.0074 T57+.ob74 U57i.0O74 

I R58+,0q76 S58+.0076 158 + . 0076 IJ5i3+.O076 

I »28*1.05 S28*1.D5 T28 U28 

I R29*1.05 S29*1.05 I29_ 029 



V57+.0074 
V58+.0076 
V28 
V29 



H57+.0074 
W58+.0076 
M28 
U29 



X57+.db74 
£58+. 0076 
X2S 

X29_ 



Y57+.O074 
YSS+.O076 
Y28 
Y29 



SUM(B32^Y32cgST_ALT_C ACTOAL 84 

UHAT IF FY 84 ALT C 

FOR ABbVE CONDITIONS /ASSUMPTIONS 

COG COST i 2 DELIVER 

COG C0ST:#_5 DELIVER 

SUM(B39:Y39USAGE I 2 FUEL OIL 



^^^^^^A^m^^u:!^^^^ 

ACTUAL FY 84 ALT A 

_____ COG PURCH MCPS DELIVERY 



.85625 
78582 



.81400 .79 
.76665 .75 



.785 
.74 



.82 

.7 7_ 



.83 

.78 



.815 

.76- 



.B15 
.76 



i!!!!!i!l!l.l!!f!f?!^!L<!L^\^»l!!J""*""^^ iy.aty^,,., iiSs^js,.. i^'a.Y^,.. suh(b50:Y5ohcps'del''c- 



COG f 2 OND FILL 84 
UNO FILL 84 
COST FY 84 



R48 
M9 



WHAT IF FY 84 ALT A 
FOR ABOVE CONDITIONS 



S48 
S49- 



T48 
T49 



U4S 
U49 



y48 
V49 



/ASSUMPTIONS 



H48 
U49- 



X48 
X49 



Y48 
Y49 



COG COST il UUb FILL 



i!^!:!!°i!lJf^!!f!2^rL!!^!!!*?^!Ll^^'^«*^^*' '-"--^-t <"»^"o)., ?Jl,.v«o).( s.ms:..s^^^::i,i'ld^' 

R57.«39.a5a S57.S39.S58 I57.I39.I58 U57.U39.U58 V57.V39.V58 ^^l^^^>^^il^^:^^:^:^li^^ 
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APPENDIX D 



A Model for Moaitoring Current Fiscal Year Usage, 
Price, and Expenditure for Fuel Oil 

Although similar in cons true tion to the procurement/delivety model, the 
purpose of the usage/price/expenditure model is to assist the Energy 
Management Unit in the Division of Construction and Capital Projects to: (1) 
monitor the "fiscal year~to-date"us^ price, and dollar expenditures for 
fuel oil; (2) project tihese same data through the end of tl:e current fiscal 
year under various assumptions about operating and weather conditions; (3) 
assist the preparation of the fuel oil portion of the operating budget for 
the following fiscal year; and (4) respond to Board and managers* request 3 
for financial data and "What if?" situations. 



Description of the Model 



The model assumes that MCPS is purchasing fuel oil under the COG joint fuel 
oil procurement- However^ as the primary purpose of the model is to monitor 
usage, fuel oil purchase price, and expenditures, the model does not involve 
fuel oil hauling costs and is usable with either Alternative A or C. The 
model assumes that a decision concerning the procurement and delivery 
methods has already been made. 

As shown in Exhibit D-l, the 24 price periods of the COG contract and a total* 
column are across the top of the simulation matrix. Down the left side of 
the matrix are specific data elements for both categories of fuel oil. No. 2 
and No. 5. 

For each category of fuel oil an^ price period the model identifies, as 
appropriate^ the following elements: 



? ^F94?^^^^_??^S^ (beginning of year projection) 

o Actual usage 

o Projected vs. actual usage 

o Projected price (beginning of year) 

o Actual price 

o Projected price vs. actual price 

d Projected expenditures (beginning of year) 

o Actual expenditures ( to date) 

d Projected vs. actual expenditures 

d Updated projection of usage (for remainder of year) 

d Updated prbjectibh of price (for remainder of year) 

o Updated projection of expenditures 




1 : 

2i 

3i 
4: 
s: 

61 
7{ 
8! 
9J 

lo: 
i 1 : 

12: 
13: 
14: 

15! 

16: 
17; 
Id: 
19; 
?.o : 
21 ; 

22!- 



1^ MODEL TO MDf>IITDR CURRa JT F P=.C,:,L- S EmR FUEL OIL 
USrtGE, .'RICE, hND EXPErjDlTURtrS 



SENIi^iRO RUN 

ACTUAL C^ATA to date FOR PERIODS 1-12 

ORIGlrJAL PROJECTIONS NOT CHANGED FOR PERIODS 13-2** 



PRICE 
PERIOD 



JULV 



PRICE- 
FERIOD 



23: PROJecTiorj for end of price pekiol> 12: 
24: 

iS: NO. 2 FUEL OIL 

27: PROJECTED USAGE <BE6Ih*JlNG OF YEaR^ 

28J ACTGAC- 05ajjE _ 

29: PROJECTED US. ACTUAL USAGE 
30; 

PROJECTED PRICE (BEGINNING OF YEAR) 
ACTUAL PRICE 

PROJECTED US. ACTUAL PKICE 



31 

32 
33 
34 



37: 
361 
39: 

40 : 



PROJECTED E/nPENDITURES 

ACTUAL EXPENDITURES 

PROJECTED US. ACTUAL EXPErjDI TURES 



UPDATED PROJECT! OJJ OF USAGE 
UPDATED PROJECTION OF PRICE .. _ 
411 UPDATED PROJECT! Of>l OF EXPEfvJDI TORE 

42: r^r 

45: NO. 5 FUEL 0IL_ 

44: - — — — ~ — 



.005*227 
9450 

IF<B28=0,0,B27-B23) 
.82 

.81255 

! F( B32=0 , 0 ,B3I -B52> 

B27«B31 
B280B32 

! Fi 656=0 ,0 ,B35-65'S> 

IFyB^a- '0,e28,627-» 

IPCBSj: .0,0.651 ^ 

! F< E3c< /O ,B5o ,B5y«B40 ; 



.005*727 
9450 

ii-<C2d=0 ,0 ,C27-C28) 

. 85- - 

.31 280 - - - - 

IFvC32=0 ,0 ,C3I -C32> 

l2?*C51 
C2S*C32 

lFvC5d=0 ,0 ,C55-C36> 

lF(C2S<>b,C28,C27) 

iF<C52< 'Ci ,d ,C51 ) 

I F ( C36 < > 0 , C5d , C59*C40 > 



45: PROJECTED USAGE <BE6Ir*^ING OF VEAR) 

46! ACTUAL USAGE 

47! PROJECTED US. ACTUaL USAGE 

43! _ _ _ _ 

49; PROJECTED PRICE (BEGINNlrjG OF YEAR> 

50; ACTUAL PRICE 

51: PROJECTED US. ACTUAL PRICE 

52! _ 

55! PROJECTED EXPEfJD IT JRES 

54: ACTUAL EXPENDITURES 

551 PROJECTED U& . ACTUAL EAPEtJDI TUPE3 
56: 
57! 

58: 
59: 

60! 



. 0025*245 
1 5750 

I F< B4&=0 ,0 ,B45-B4i> 

. 74 - 
.72^06 

I Fv £50 = 0 , 0 ,849-850 * 
645*849 

I F< B4w \J0 , B4o*B50 , 0 > 
1 1^(65-4=0 ,0 ,855-654 > 



UPDATED PROJECTION uF USAl-E 
UPDATED PROJELTiQi PRICE 
UPDATED PROJECTION OF E/PElJDITURE 



IFiBA^r.O .64o,B45-» 

iF..B5b«;>0,d,64?'-» 

I FkBAc.'. '. 0 ,84:>*B50 , 857*858 • 



.0025»Z45 
15750 

I Fi- C4o=0 , 0 , C45-C4^ j 
. :'4 

:7374? - - - - - --- 

IF<C50=0 ,0 ,C49-C50> 

C45.*C49... 

IF(C4p_xV0,C4i*C50.0-i 
IF(C54^0 ,0 ,C53-C54> 

IF( C4oi iO ,C4o ,C45) 

1F(C5U wO ,0 ,C49>» 

IF^ C4c<. .■ 0 , l4o»C50 ,C57«C5S-' 



49 



ERIC 



71 

S] 
9\ 

10! 

Ill 

1 2: 

13! 
14; 
is: 
lo: 
1 7: 
id; 

191 

2d: 
?l : 

22 
23 
24: 
25: 
2p: 
271 
28: 
29} 

30: 
31 : 
32: 
33: 

34! 
351 
3c: 

37: 
36: 
39: 
Ao I 
At : 

421 

43: 
44: 
45: 
4o: 
47: 
46: 

49 J 

50 : 
51 : 
52: 
53: 
54: 

55} 
S6\ 

57: 
58: 

59 
oO 





* AUGUST 










SEPT 




lPii:ICE 




PRICE 




PftI lE 




PRICE 




1 PER I 00 




PERI OD 




PERIOC< 




PERIOD 




1 3 




4 




5 




6 




















.00?5*227 


.uO 35*227 


.0u7*227 




.b07W227 




3150 




31-^0 _ 




94 50 




945D - - - 




IF<D28=0 , 


0 ,D27-D2Si 


I F< E28=0 , 


0 »E27-E28J 


IF<F2t=0 , 


0 , F27-F28> 


IF< G26=0 , 


0 ,G:i7-G28> 


.83 




. d& 




. £o 




.86 




.S33- 




.34825 




.35325 




.85575 




IF<D32=0 , 


0 ,D3l-D32^ 


iF;E32=0 , 


0 ,E3I -E32> 


IF( F32=0 , 


0 ,F3I -F32) 


IF^ G32=0 , 


0 , G31 -G32> 


027*031 




E27»E3l 




^27*F3l 




G27*G3I 




P26»P32 




E23*E32 




F2airF32- 




G2aWG32 




IF<D36=0 , 


0 ,D35-D36J 


I F<E36=0 , 


0 ,E35-E3i> 


IFvF3c=0 , 


0 pF35-F5S) 


1F» G3o=0 , 


0 ,G35-G3o> 


IF<D28<)0 


,b28,D27) 


IF'. E28O0 


,E2a.E27j 


IF<iF2e< >0 


pF23,F27j 


IF< G2SO0 


, 023^027 ' 


IF<b32 v >b 


,0 ,b31 > 


IF<E32v>0 


,0,E3I J 


IFv F32< :'0 


»0 »F3I >____ 


IF< G32< >0 


»0,G31 


IF<D3o<>0 


,D36,D39*D40 > 


I Fv E36< /O 


,E36,E39*E40> 


IFv F36O0 


»F36_tF39»F40 ) 


lFiG3p<>0 


, G3o pU39*G40 ) 



.0Q55*Z45 

22050 _ 

IF<D46=0 ,0 ,D45-D46J 
.77 

.75935 

ii'^<D5d=0 ,0 ,D49-b50 J 

D45*D49 - _1 
IF<D46<>0^D4c*C'5O ^0 j 
IF<D54=0 ,0 ,D53-D54 >i 

IF^ D46O0 ,t>46»D45J 



. Ou 55*2 45 

220 50 .. 

I FvE46=0 ,0 ,E45-E46) 

. 78 

.77109 

IFvE50=0,0,E49-E50) 
E45-E49 

IF<E4p<>0,E46*E50,0) 
IFCE54=0,0,E53-E54) 

IF<E46<>D,E4,5»E45) 
IF<E50.:>0,0»E49i 



_1F<D46<. ;0j^D46*D5g jlP57*C'581 lF<_Ei»o( >0iE46*E50^E57*fi53> 



:00^5»£45 

22050 - - - 

IF<F4c=lJ,0,F45-F4o> 



r77467_ 

IFvF50=0 »0 pF4?-F50 J 
F45»F49 

IF<F46 0d ,F4i*F56 ,0 J 
IF<F54=0 ,0 ,F53-F54) 

IF<F4cv '0 ,F45 ^F455 
IF<F50<>OpO,F49> . . 
IF<F46wO ,F46*F50 ,F57«H58) 



.0065*245 

22050 

IFCG4o=0 ,0 ,G45-G4o^ 
.81- - 

.77542 _ _ _ 

I F< G50aO pO , G49-G50 > 

G45*G4y' 

I f < G4o\ / 0 p G4i.«G50 , 0 > 
I Fv G54=0 , 0 , 353-G54> 

I F< G4s * >d , G4a po45 J 

IF<650<>0,0,G49^ - - 

1 FCG46< )0 ,G4o*G50 ,G57i>G5d> 
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SENImRO RlU^i 

ACTLImL OATm to DmTE for periods 1-12 
0RI6Ir«J^L PftOJECTia^S NOT CHANGED FOR PERIODS i 3-24 



OCT 



PRICE 
PgRIOD 



PRICE 
Pi£hl OD 
9 



r^ej; 3150 

^91 IF<H28=0,0,H27-H2B> 
301 

31 i .84 

32J .84625 

33: iFtH32=0,b.H3l-H32) 
341 

55 J H27«H3l 

3d: H28*H32 

37: :F(H3o=0,0,H35-H5o^ 

36: 

IF<H2e<pq.H2e.H27> 
40J IFCH32<^0,g^H3l ) 
^^;_^»'^H36<>9,H36jH3?*H40. 

43: 
44: 

45: ,0055*245 



.0055*227 
3i50 

IF<i2B=0, 0,127-128) 



,8300 _ 
:F(I32=0,0, 



31-132) 



IF<I 



,0, 135-136) 



IF<H4ii=0,0 ,H45-H46> 
.61 

.77257 

IF<H5d=0,0,H49-H50) 
H45*h49 

IE«Haiv>ij,H4c*H5G,0> 



06? 

48: 
49: 
56: 
Si : 
52 5 
53: 

54{ ic n^i* .'U,M4c*H50 ,0j 
55: IF<H54=0,0,H55-H54> 
56: 

5?; IF(H4d<>0,H46,H45> 

58: IF(H5u 00,0 ,H49; 

59} IFCH4i<>0,H4: •H50 ,rt5?»HS8J 



IF<l2S<>0,I2e,i:7j 

Ir<I32<>D, 0,131) 

1F( I36O0, I3o, 139.140 > 



.0055*245 
16325 

IFU46=0,0, I45-I4C) 

.30... 

,76354 . . ._. 

IFi 150=0,0, 14y-I50> 

I45»H9 

lF-.I4c.j^,0,I4o*l50,0^ 
IFC 154=0,0, I53-I54> 

IFi Mc: ;0, Mo, 145 > 
IFvI5u.:-0,0,l4^' . _ . 
IF<146<>0,146»I50^I57*I5S; 



.023^^227 
25200 

IF< J23=0 ,0, J27-J23J 
.62 

.61875 

IFC J32=0,0, J31-J32> 
J27*a3i 

J2&*J32 - _ ._ 
IF< J3o=0 ,0 , J35-J36> 

IF( J23O0, J2i;, J27> 

IFC J32<>0,0^J31 ^ 

IFC J36O0, J36, J39*J40) 



NOV 



PRICE 
PERIOD 

__10 



.023*227 
25200 

IF<K28=0,0,K27-K28> 
.82 _ 

.81o25 _ __ 

IF<K32=0,0,K3l-k32> 



iF(k3c=0 ,0,KS5-K3c.) 

IF<K2Qi>0,K25,K27> 
IFCK320G ,0,K31 ) 
IF<K36<>G,K36,K3y'*K40/ 



.024*245 

3.7SO0 _ . 
IF':J4i=0,u,J45-J46> 

.60 

.74932 

IF',J50=0,0,J49-J50; 

J^5*J-;9 - 

IF< J46>.;G,J4i:».r5u 

IFC J54='0 ,0, J55-J54> 

IFC J45«:.0 ,J46, J4Si 
IF< J50 « ;u,^l,;J4vi- 
IF^ J46':'.0 , J44*J50, J57*J5S; 



.024*245 

37800 

iF<K4i=0,0,K45-K4c> 
.7^ 

.75482 - . 

IF-.K50=:0 ,0,K4?-K50.» 

f.'!l5*K4v 

I ? < K^la.', J 0 K4«. *h 50 , 0 
IF.:K54=^0,0,K52-K54:. 

IFcK4dOP,K4o,K45^ 

IF. r.5uO0,p,K49^ _ 

I F< K4ov >0 jh46*K5Ct ,K57*K5d - 
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11:^ MODEL TO Maf4lTuR-CURRENT-Ft^.C«L t Er^R FUEt- Oil 

2; USAGE, PRICE, AND EXPENDITURES 
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4; 

i! 

7: 
Bi 
9\ 

10 t 

1 1 : 

12: 
13? 

m: 
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16! 
l?t 
IBi 

i9:price 

20 : PERI OD 

21 i n 

22t — Zl---. 
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PRICE 
PERIOD 
1 2 



PRICE- 
PERI OD 
1 3 



PRI CE 
PERI OD 
14 



231 
24J- 
25 J 
2&i- 
27 J 

2e: 
2?: 
30 : 
31 : 
32: 
33i 

35; 

35 i 
37 { 
38: 
:<9; 

m 

42: 
43: 
44: 
45 : 
46: 
47? 
48 { 

^\ 

51 t 

52: 
53: 
54: 
55: 

Z6l 
57? 
58 5 
591 
oOJ - 



.081 •227 

91 350 _ _ 
IF(L28=0,0,L27-L2a) 



.83 

.81875 

1F<L32^0,0,L31-l32) 
C27*L3j 

C28*C32- - - 

IF<L3A=0 ,0,C35-L:3b) 

IF(L2eoO,L28.L27^ 
IF<L3200,0,L31 ) 
IFvL3o<>0^_L3o^L3f»L4yi 



.031^.227 

IF<M23=a,0,M27-tl2&) 
.83 

.808.. _ ■ 

IP<M32=0,u ,M3l-M32^ 

M27M131 
H2B*M32 

lF.hci=^0,0,M35-M36> 

1FU123': -D ,M2S,M27> 
IF(M32< 0 ,0,M3I ^ _ . . .. - 
IFiM36< ; u ,M36,n39Ml4u > 



. 1 1 5*227 

IFai23«0 ,0 ,N27-N2S^ 
.85 

IF(N32=0,0,N3I-N32> 
n27*N3l 

N2S.N32 __ . 

IFvN36=0 ,u ,N35-ri36> 

IFaJ2&(>b,N28.fJ27> 
IF<N32<>Ci,0,r>f3l ) 
IF<N3o< .u,M3c ,N39*N40) 



.01 I 6<r227 

IF<02B=0 ,0,027-023) 
.95 

IF< 032=0 ,0,031-032) 
02?i»03l 

02a!»032 _ __ 

IF<03o=0 ,0,035-D3o> 

IF<023<)0, 028, 0:3:7) 
I_F<Ci32s;P,0,g3l V 
IF<C)36C^0.,p5?»^039»04u i 



;08S5«:^45 
242550 _ _ ._ 
IF<L46=0,0 ,i:45-[.46> 

.76 

.76182 

IF(L56=0 ,0 ,L49-L5U^ 
L45»L49 

IF<L46< >u ,L4o*L5D,u > 
IFCi:54~0 ,0 ,i:53-L54) 



IF<L4fis')0 , i:46,L45» 
IF(L50<)0,0,L49-' _ _ 

I F< L46V >0 ,L46»L5u ,L57»C5S > 



.bS<^5*24S 
242550 

iF(ri4o=0 ,0 ,l145-ri4o) 
.78 - 

.?544;3_ 

I Fa-150=0 , 0 ,M49-M50 J 

M45-M49 

lFili4c.'. >0 ,M46»M50 , 0 /" 
iFvM54-0,0,M53-M54) 

lE<M*;o<>.j,ii4o,fi45) 

IF<M50-: >0 ,u ,fi4 

I F(ri46 wO ,M4c»M50 ,rr57»M5a) 



.1 2^«Z45 

IF'.N4d=0 ,0 ,rJ45-N4c.> 
. 77 

IFv.M50=0 ,0 ,n49-N50) 
N45.*fJ49 

IF^^J4c^;■0,r44o*r45a,0> 
IF(N54=0 ,0 ,rj55-fJ54) 

IF':ri4o< «a ,f-J4d ,N45) 

IFWJ5U < >6,0 ,rJ49. 

IFU44* . /0,!>f4o*N50 ,N57«N5a» 



.124*245 

IF<O4&=0 ,0,045-04o> 
. 79 

IFi 050=0 , 0 , 049-050 ^ 

045*049 - - 
IFC045O0 ,D4i*05J ,0> 
I F( 054=0 ,0,055-054 > 

IF<046<)0 ,046,045) 
IF<p5g..)q ,0 ,04> > 
_ 'F'. 04o.C >0 ,046*050 ,057*05&>' 
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7: 

8; 
. ?; 
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!ii 

14: 

IS: 
I?: 
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1?: PRICE 
20 {PERIOD 

21 :_ 15 
221- 

25J 

26J— ------- 

27; .0935*227 



senImRo run 

ACTUAL DmT,^ to date FOR PERIODS 1-12 

uRIGlr^L PROJECTlOfJS NOT CHA^JGED FOR PERIODS 13 



FE8_ 




PRICE 
PERIOD 
17 



MARCH 



PRICE 
PERIOD 
Id 



3: 

?l IF<f 



=0 ,0 ,P27-P28; 



31; .94 

32: _ _ ___ 

|3.' I F^ P32=0 , 0 , P3I -P32) 

P27»P31 



3i: 

37\ lF<P36-b,0,P35-P3,'.> 

3?; IF<P28<>0 ,P28,P27) 

40: lF<P32<^u,0^P3i) 

41 J_lFCP3o<>0 ,P36,P39*P40^ 



44: 
45i 

47; 
48: 
49; 
50! 

5i_: 

m 

54 J 
S5! 
boi 
57: 

58: 
59: 

60 i 



.096*245 

IF<P4<S=0,0,P45-P46.> 
.83 

IF<P50=0.0.P49-P50. 
P45»P49 

IF<P'*-<>Ci ,P4c.«P5Cl,0 
IF<P54=0,0,P53-P54) 



IF<P46<>0,P4c^,P45; 
IF<P50wO,0,P49) 
IF<P46 wO ,P46*P50 .P57*P5S> 



.0935*227 

IF<Q28=0 ,0,027-028) 
.68 

IF<Q32=0 ,0 ,03l-u32<» 

057*031 
028*032 

IF(Q3^J=0,0,Q35-036> 

IF<028<>0,Q:2a,a275 
IF<032<>0,q,Q3J) _ _ 
I f^<Q_36<>0^Q36. 039*040) 

.L)?6*245 

IFcO46=0 ,0 ,U45-U4c.) 
.84 

I F \ 050-0 ,0 , 049-050 .> 
045*049 

iF(Q4iv >Ci ,b4c.*050 ,0) 
IF. 054=0 ,0 ,053-054) 

IFrQ46<>0,04ci.045> 
IF'05D(.0,d.O4'^^ 



'S> IF(Q4c*<..0 ,Q4o*050 .057»05a> 



.006*227 

IF\R2S=0,0,R--?-R28) 
.84 

IFfR32=0,0,R3l-R32> 
R27*R31 

R28*RS2 

IF(R3i=0,0.R35-R3b> 

IF<R2S<>p,R28.R27) 
IF<R3£<>0,0,R3I } 
l*^!^^?! > 0 . f*36^R3_9*R40 > 

.079*245 

IF<R46=0.0,R45-R46) 
.8 

IFcR50=d,0,R49-Ri50) 
R45*R49 - 

IF<R46<>0,R46*ft50.G> 
IFCR54:^0,Li,R53-R54y 



IF<.R4o.:>u,R46,P45> 
IF< R50 •. '0 ,0 .R4'?'A- 
_IF^R4iOu,R46*R50,RS7*R53* 



.066*227 

IFqS2S=0 ,0,S27-S2a.> 
.8 

IF<S32=0,0,S31-S32^ 

S27*S31 
S28*S32 

IFiS36=;0,0 ,S35-S36) 

IF(S2a<>0.32e,S27> 

IF(S32<.>d,0.S31) 

1F<S36<>0,£36,S39*S40) 




S45*£49 

lF<S46<>0,S4i*S^.d,0> 
lF\S5^=0,u,553-S54i 



IF''.S44s;0,S46,S45;. 

JF<S5Ci<>0,0,i49. . ___ 

If <S4c<>0 ,S4w*S50,S57*S53 
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riuC-Ec T.J NOtJl TOR CURREfiT FISCAL YEmR FUEt OIL 
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PERIOD 

2D 



PRICE 
PERIOD 
21 



r-MY__. LI 
PRl CE_ 
PERIOD 
22 



i3! 

24: 

2S: 



2£>: 

271 
28! 
29! 

3J : 
3;- 1 
3j: 
3 ' J 
35} 

3?: 

38 I 
39! 

4C : 
41 : 
4?. : 
43; 

44! 
45; 

4o: 
47; 
4d: 

so: 

51J 
52: 
■J3! 
54! 
55: 
56'. 
57; 
56 ; 
59! 
601- 



.0585*227 

IF<r28=0 ,0 ,T27-T28-» 
.8 

IF<T32=0 ,0 ,T31 -T32) 

T27»T3I 
T2e»T32 

IF(T36=0 , 0 ,t35-t36^ 

IF<T2a<>0 ,r28 ,T27-» 
IF<T32<>0 ,0,T3ii - - 
IF(T3a< yO ,T3i,T39*T40) 



.0585*227 

IF<U28=u,0 ,U27-U28) 
. 82 

IF<U32=0 ,0 ,U3i-U32) 

U27*U3I 
U2S.*U32 

I F V U35=u , 0 , U55-U36 > 

IF<U28<>0,U28tU27) 

I F*.U32 < >0 , 0 , U31 -» 

I F< U3c < y u , U36 , U39*U40 -» 



.0385*227 

I Fv»y'26=u ,0 ,iJ27-i-^28> 
.82 

IF<V32=0 ,0 ,iJ3l -V32) 



.0 385*2 27 

I F<U28=0 , 0 ,U27-U28) 
.8 

IF(u32=u ,0 ,U31 -tJ32> 



027*031 

028*032- - 

IF<O3i.= 0 ,0 ,035-036 > 



I F( 023< >0 ,IJ28 ,027) 
IF'.V32> >C| ,0 ,031 > 
_l^i03c.< >0^O36aO3?»U4u j 



UJ27*W3l 
UJ28^U32 

I F<W3a=0 , 0 ,U35-W34,> 

lWiU23i ;0 ,U23,U27) 

I FCU32 < ;0 ,0 tU3I > - 

I F(W36<>0 ,U36 ,u39*Uj4lI) 



.061 *Z45 

IF<T4c^0 ,0 ,T45-T46> 
.74 

IF<T5u=0 , C . . 4y - ! 50 
145*149 

|F(T46^>0 ,146*150 ,0-1 
IF(T54=0 ,0 ,T53-T54) 

I F(T4* < '0 ,T46 ,T45>. 

iF<T5UN >u ,0 ,149) 

I F< T4o n' '0 , T*:6*T5u , T5?*t58) 



.0c.l*245 

IFk U4o=0 ,0 ,U45-U4o; 
. 72 

I F*. U50 = 0 , b , U49-U50 j 
045*049 - 

IF". D4i.N >O^D4a»050 ,0 ^ 
I Fv 054=0 ,0 ,053-054) 

IF(04pv >0 ,04ii,045> 
IF<U50 :: )q ,0 ,04*^ > 
_IFK04o^,iOi04fc*05p ,057*058 <» 



.020*245 

IF<O46=0 ,0 ,045-04i> 
. 72 

IFkOSd^O , 0 ,*v'49-O50 > 
045*049 

IF<'.'4i> -0 ,O4i*'^50 ,0> 
I F(054=sCi , 0 ,053-054 > 

IE'04c< '^0 ,04^,045) 
IF»M50\>0, 0,049^- 



. 0 20 •2^5 

IF<U4^=0 ,0 ,UJ45-U46) 
.72 

IF(U50=0 ,0 ,U49-W50> 
W45*ua9 

I F CH*^**- > C" ,W46»U50 ,0) 
I F<U54=0 , fJ ,U53-W54 ' 

IFaJ4o< :d ,U46 ,uH5i 
lF<W50s ^b ,0 ,U49i 



IF<046^ >0 ,V4i»';^5D ,057*058) I F(W4o«. >0 ,U4d*Ul50 ,W57*U58» 
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81 
.9; 
lu: 
1 1 : 

121 

13: 
14: 

151 

I ^: 
17: 

IB I JUIJE 

19; PRICE PRICE 

ii:l3'°'' ^f.^'"^'' TOTAL 

hi - Z Z---- F05 EnD_OF_PRICE PERlut. 12 

2oi ___________ NO. 2 FUEL OIL 

27; .0025«Z2? .0025«Z2r i^v-*- >i ------ — 

- - inMrR^p v-.o. PROJECTED US^GE veEGni/:jlNG OF . t^r • 

29: IF<X23=0,d,X27-x23) IFd-'b^O Ci V''7-v---, buruB^e.r^^» riCTCMi:_ OSAGE <TD DATE) 

30 : . , ,1^/ i^w. PROJECTED gS. ^sCTUAL USr,GE (TO OhTE • 

31.J .8 .e __ :__ 

321 . ._ ' _FROJECTEP PRICE vEEGHJNiNG OF . E«R > 

35: IFCX32=0,0,A31-X32. I F < Y 32=0 , 0 . . 3 1 - ^32 ^ «CTU«L_PR1CE 

34| _ FRuJECTED 'JS. ^CTUrnL PRICE 

36i ^liiltt^ i^l^t^ ImIIJ?^---?"' PROJECTED EKP&JDITUREe 

37: IF<.3o.0,0.X35.X3.. I F C rS.^O , 0 . .3S-. 3. . — P^^S^^tI^^^^? ^ ^^^^^^ 

III If^^li^^f' Ifl'mVl'^^r SUM<B39:V39. UPDATED PROJECTIOr^ 0, UShOE 

41! IF(X3o<>0.X34,X39iX40J I F < T36C> 0 ' Y 3o Y39«'i 40 i ^nri^R^ivj, UPPATED PROJECT I ON OH PR 1 CE 

42| : Zlltzzthl~ttltly..__ updated projects OF E>:PEr.DlTURL 

pi"""""" f^^- 5 

" ^ l^^fla^va > P&OJECTErusiGi^iiGlmiMc'orv^^^ 

47: IF.X4i=b.0.X4- v:4d) IP^Y46=0 0 .45-Y4^^ ^UU84i:^4o>: ^CTUAL-USAGE .TO O..TE> 

481 - '""^"^ PROJECTED U£ . „CTUAL uSaGE .TO C-r^TEj 

-72 .72 ^ 

50J .. _ P'<«^JECTED PRICE (BEGlilhillVG OF VEr;R) 

5i; IF<X5u = C:,0,X49-X5D) rF<r5G = 0 0 V49-.5C^ e-CTUAL PRICE 

52: _. » . '^u^ PROJECTED VS. ..CTUr^L PRICE 

53: X45»y49 . Y45..'49 SU1(e-3w--. boS. - 

54: IF<a4^.>0,..4c«x5D,u. I , .^0 , Y 4^* YSO . 0 > iUf 854-V^4 PRO JElTED E • PEl ID I TuPEi 

55; 1F<X54=0,0,X5- -X54) IF(Y54=(jO rS-^YSa. -UTU b^^ . , .-4 * TuAL ExPEr JD I TURES . TO Dr.TE » 

5o: . , <os PRO JECTED '/S. ACTUAL ExPEl iM TL-FEi 

III l^<t^l-o:o:mr' O^D^TEt. PRO.ECT.O,, OP ui„GE 
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The model's detailed logic and calculations can be examined on Exhibit D-1. 

In actual use by the managers the model would be updated with the most 
recent usage and purchase price data at the end of eac. price period (twice 
each month) and re-run_ to provide updated end-of-year projections. As MCPS 
does hot currently collect usage da ta by price period^ the monthly usage 
data Is assumed to be equally divided be tween the two price periods 
cphtalhed In each month.. When run at the end of any given price period^- 
the simulation model will report actual per period expenditures for the year 
to date^_ project the remaining price period expendl tures^ and report 
projected total expenditures for the current fiscal year. 

In fact, the model could and should be run several times at the end of each 
price period (or monthly) to determine what effect on total end-of-year 
expenditures certain "what if" conditions of usage and price would have. 
For example, if there is a warm trend forecast for the second half of the 
heating season, what will be the projected total expenditures for fuel oil 
if usage is decreased 5 percent from the original pro j ec tlon f or the 
remaining months. Or, if fuel oil prices are in a downward trend, what will 
be the projected total expendltureis if the price is 6 percent less then 
originally projected for the next three price periods but the same as 
projected for the remaining price periods? 



Td^^t Up Model at Beginning of the Fiscal Year 

Projected usage data can be entered Ititb the model at the beginning of the 
fiscal year in one of two ways. A single t^tal prbjectlbh of No. 2 and No.. 
5 usage can be entered in Cells_Z27 and Z47 respectively. The model will 
distribute the annual projected usage over the 24 price, periods based on 
the periods' average percentage of total usage for the past three years. 
Or, if the user prefers, individual per period usage data may be entered 
into each cell. 



Projected purchase price data for each price period must be individually 
entered for both No. 2 and ^fo^ 5 fuel oil. The model will then calculate 
the expenditures for each price period and the total projected expenditures 
for the year. By changing input data and re- running the model, the user 
can easily see what would happen to budget planning projections if price or 
usage varied either separately or in combination 



To Run the Model at _th& fena nf ff_Erice Period 



At the end of each price period, the user should substitute the actual usage 
and purchase price data for the projections for the preceding price period. 
As MCPS currently collects Usage data by month rather than price period^ the 
model may only be run once each month and must assume that usage is equally 
divided between ^:he two prlce perlbds in the month. Using the newly entered 
actual data, the model re-calculates projected to tal expenditures for the 
?^?^i^_^^r of the fiscal year, assuming no changes in the prlce/u£,age 
assumptions for the remaining periods. 
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However^ in p_racticei the user shou^ have a better feel each month for the 
accuracy of the ^r;iginai projections. The model provides the opportunity to 
refine the projections, for tiie remainder of__the year and produce an updated 
projection of usage and expenditures. The end-of-year projections should 
become more accurate as the year progress and a greater percentage of data 
is actual. 



Scenario of Usage 



Exhibit D-2 is an example of how the model might be used. The scenario run 
has been set up as if it is the end of the twelfth price period. The 
scenario fiscal year began with the annual projections of usage, purchase 
price, arid expenditures as shown in Exhibit D-2. It is assumed that at the 
end of each price per ipd actual data for usage and price has been added. 
For example, at the end of the twelfth price period, actual data of 91,350 
galloris of No._ 2 fuel oil were entered (Cell M28) at an actual price for 
that period of $.808 per gallon (Cell M31). The run calculated that the 
expenditures for the twelfth price period for No. 2 fuel oil was $73,811 
(Cell M36). 

As can be seen in the headi**g of the report, this run assumed no changes 
from the original projections for the remainder of the year. As such, the 
updated projection, as ox the end of the twelfth price period, for the total 
usage of No. 2 fuel oil is 1,098,485 gallons (Cell Z39) and projected 
expenditures of $925,147 (Ceil Z41). This compares to the original 
beginning-of-year projection of 1,262,369 gallons and $955,355. 

The user would now want to execute several more runs of the model under 
various conditions of continuing usage and price to determine a best and 
worse case scenario for total end-of-year expenditures. 
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^ MuC'Eu TD MurilTOR CURPEfJT FI^Cr^L VEhR FUEL OIL 
t'i OS^GE, PRICE, »-iND ExPEf^DlTURES 

9* 

41 

5i _1 _; _ 

a: SENIr^RO RON 

?: _ : _i_ : 

8! ACTU,:»L C'^Trt TO C'ATE FOR PERIODS 1-12 

_9l II 

iCii 0RIGU>1P»L PROJECTIOI>JS NOT CHr^GED FOR PERIODS 13-24 

1 1 ; 
12: 
13: 
la: 
is: 
16; 
i7.\ 

If; , JULY «UGUST__ _ SEPT 

4^;; PRJlS- price PRICE PRICE PRICE PRICE 

l-^*, PERIOD PERIOD PERIOD PERIOD PERIOD PERIOD 

i3; PROJECTION FOR END OF PRICE PERIOD 12 

24 J — 

25.* NO. 2 FUEL OIL ' ~ ' ~ 

261-^=.^^^^^^^-^:. — — 

27: PROJECTED OSAGE (BEGlNTJlNG OF YEAR) o312 ..312 4416 ' 4418 III?' " 

28. rtCTOAL DbAGE - __ - __ 9450 9450 3150 3l50 9450 94«^ri 

2?; PROJECTED US, fiCTOAL 05AGE -3135 =3138 1268 i266 ^ti3 4i3 

30 ! _ _ . _ _ . . _ . _ _ _ 

31 : PROJECTED PRICE (BEGlNf.'ING OF YEAR) ,S2 83 63 8^ - 
32: ACTUAL PRICE .81255 :3l2a .^33 .64325 853^? 

33: PROJECTED VS. ACTUAL PRICE .00745 .0I?2 -.003 .01175 .00o75 [00425 

35: PRdJECTEb EXPEflDITURES 51 7o 5239 36^7 3600 -5V9 t*-c.^ 

36: ACTUAL EXPENDITURES 7679 7oSl 2624 2o?-' Suo3 ^t--- 

37j PROJECTED ;^S. ACTUr-iL EXPENDITURES -2503 -2442 1043 1126 -4o4 -45? 

38 :--- — — ___ 

39: DPDATEO PROJECXIOlJ OF USAGE 9450 9450 3150 3l50 9450 ■<4^u 

40: UPDATED PROJECTIOli OF PRICE: d 6 0 0 0 0 

41_| UPDATED PROJECTION OF EXPENDITURE 7679 ?66\ 2624 2o72 30i3 303? 

^3:_N0. 5 FUEL OIL 

45: PROJECTED USAGE (BEGINNING OF VEARp i&07 i307 149Z4 l45>74 l7o97 [--'l^ 

"^t' '^'^^^^♦^'-^'^^^^ 15750 15750 22050 22050 22050 -v'^jscj 

47: PROJECTED US, ACTUAL USAGE -8943 -6943 -707c -7076 -4353 -4353 

49.* PROJECTED PRICE <BEGn-a^JINb OF YEaR^ .74 .74 .77 7^ ^ 3, 

so: ACTUAL PRICE _I .72906 .?374? .75935 .77109 .774c.7 .7-54-- 

5jL: PROJECTED VS. ACTUAL PRICE .01094 .00253 .01015 .00891 .02553 .03453 

53: PROJECTED_EaPENDITURES .503> 50:? Ii5;=;u 11680 1415<- 14^=« 

54: ACTUAL EXPENDITURES _ __ ___ 11483 1161f. I c755 17003 17081 1 7SH 

55: PROJECTED C'S. ACTUAL EXPENDITURES -6446 -o57e -5224 -5322 ->y '4 A 

57: UPDATED PROJECtlOtJ OF USAGE 15750 15750 22050 22050 22050 ^^''-uSu 

SSI UPDATED PROJECT I ia^i OF PRICE 0 0 0 0 0 "l 0 

591 DPDATED PROJECTION OF EXPENDITURE 11 .;83 il^l5 lo755___ 17003 . 17061 1 70 98 
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' * L J ; " __1 J Ji : J 0 : 

ri HCiOEL TCi ftCtfJITOP CURREm FISCAL YEAR FUEL ClL 
UShCjE, price, Af-JD E\PEfjDITURE£ 



seniaro run 

actuhl Data to date for periods 1-12 

0ri6n>lhl projections f40t chajjged for periods 15-24 



OCT 



PRICE 
PERIOD 

__e 



UOO- 



price: 

HERIOD 
9 



price: 
PERIOD 
I 0 



PRICE 
PERIOD 
I 1 



DEC 



PRICE 
PERIOD 
12 



PRI CE 
PERIOD 
1 3 



PRI CE 
PERIOD 
14 



PRlCfc 
PERIOD 

_. 1.5. 



FEB- 

Pftj CE: 

PERIOD 
1 o 



o943 
3150 
37?3 


c943 
3150 
3793 


290 34 
25200 
3834 


ll2 

3B34 


10^252 
91 350 
1 0902 


1 .U.2252 
91350 
1 0 90 2 


I 45435 

b 


14643 
0 


i 18032 
0 


1 160 32 
u 


_ .B4 
_.B4^25 
-.00625 


.84 
.83 
.01 


...82 
.81875 
.001 25 


: .62 

.Blo25 
.00375 


: .B3 

.81375 
.01 125 


.B3 
.B08 

.022 


.B5 

0 


.95 

b 


.94 
0 


.83 
0 


5532 

3Ioo 

31 50 
0 

■ 26CC 


5632 
2ol5 
3218 


23603 
2063^ 
31 76 


23608 

'm 


84369 
74793 
I007i 


846^9 
7561 1 
1 1053 


124470 
0 
0 


13911 

u 
0 


110950 
0 
0 


I033o3 
0 
6 


3150 
0 

_ 2ol5 


25200 

. . 10 
20633 


2520C 

_ : L_o 

20570 


91 350 
0 

74793 


91350 
0 

7361 1 


; 146435 

_ __,35 
124470 


I 4643 

_^?5 
_ 13911 


I IB032 

94 

1 10950 


' I 16032 
I033o3 























14974 
16325 
-I 351 


1 4974 
16325 
-1 351 


65345 
37300 
27543 


1^1^^ 

27543 


. .31 
77257 
03743 


.8 

.7c, 3 54 
.0364c 


- - - : 3 

.74932 
.05066 


: .73 
.75432 
.02518 


12129 
1 2c 1 2 
-463 


11 930 


52274 


509«a 
23532 
22435 


16325 

- ; 0 

I 261 2 


lc325 
0 

l24o5 


57600 
0 

2B524 


37600 
0 

23532 



235507 
2425^0 
-7043 

.76 
.7ol32 
.Oidib 


235507 
242550 
-7043 

. 73 
.75443 
.02557 


337605 
0 

.77 

0 


3 37606 
0 

. 79 

0 


2ol372 

-U 

.S3 

0 


261372 
0 

.64 

0 


I £3696 
184779 
-1034 


133c; -J 6 
I329S7 
709 


259957 
u 
0 


2^.6 709 
d 
0 


21 693V 
0 
d 


21955 5 
0 
0 


242550 
__ -0 
1 64779 


242550 

Q 

___132?&?_ 


337ca6 
.77 
259957 


337606 
^79 
266709 


2613/^ 
: :63 
216939 


, 64 
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A MODEL TO MW41T0R CUPREf/T F1SC»^L YEAR FUEL 01 c' 
USAGE, PRICE, ANO EVPENDITURES 



•ZT'J^L D^Ta ^0 WE FOP PED1003 1-12 

:\'IAL pPnJECTICff? ffOT CHANGED FOR PERIODS 13-^4 



•^FJTE. PEKE- PRICE PPICE PRICE PRICE PRICE 
PERin:- PERIOD PERIOD PERIOD PEPICD PERIOD PERIOD mTAL 
20 21 22 23 24 



i3:U 


83314 


73849 


7384? 


48601 


48601 


3156 


fi 


0 


d 


0 


0 


0 


0 




.8 


:e 


.82 


.82 


.8 


.8 


0 


0 


0 


0 




0 


0 


n 

d 


56<:.53 
b 
b 


59C79 

b 

0 


60555 
D 
0 


39853 
0 
0 


39881 
0 
0 


2525 

b 

b 


; ; 


3?3i'6 
w^io53 


73849 
.8 
5«07<? 


73849 
.82 

60556 


4860 1 
.82 
3^853 


43601 
33331 


3i5>< 

:-.B 

2525 


i 50?? 


215088 


166080 


166050 


54453 


54453 


0 


',■) 


d 


b 


0 


d 


0 


r 


^ o 


.76 


.74 


.72 


.72 


.72 


. 72 


0 


b 


0 


0 


0 


D 


b 


I.I 


1 :.?4c»7 
0 
0 


122900 
0 


119578 

0 

b 


39206 
0 
0 


3 -206 

0 
0 


0 

0 


"2:'"'M 


215088 
.7f 

__1 l:'.^i7 


166090 

_^r4 
122-: Cin 


156080 
. 72 
1 1 9575 


54453 
. 72 

3^*206 


54453 
J"? 20 6 


n 
0 



PROJECTION FOR END DF PRICE PERIOb 12 
NO. 2 FUEL OIL ' 



3156 1262360 PP0.JECTEP.USAGE .':BEC.IM41MG OF VE«R) 
283500 ACTLiAL . USAGE '.TO. TATE/ . ..: _ ._: 

0 PROJECTED ^'S. ACTUAL UShGE -TO DATE) 

;3 PROJECTED PRICE ^BEGINNING OF YEAftJ 

ACTUAL PRICE 
0 PROJECTED US, ACTUAL PRICE 



2525 :'55355 PBOJECTED-EyPENDituRES 

P 231891 AClDaL-E:!«;PENDITURES iJO DaTE) 

0 PROJECTED I'S, ACTOaL E>:PEnDI TuHES 



3156 1098485 UPDATED PPOJECTia-i OF USAGE 
.3 UPDATED PROJECTION OF PRICE 

^5^5 '25147 UPDATED FROJECTION OF EXPENDITURE 

^^0'_5_^yEL OIL 

0 2722630 PROJECTED USAGE (BEGlr>lf>llNG OF VEARJ 

7I305D ACTUAL USAGE (TO DATE> 
C PROJECTED «'S. ACTUAL USAGE ao DATE) 

•^2 PROJECTED- PPICE ^BEGlMJlNG OF YEAR; 

AC TUAC. PRICE . 

0 PROJECTED V?. ACTOAL PRICE 

^ 21 761 03 PPOJECTEP EVPEHPUU RES 

b 54b"34 ACTUAL EVPENDITURES <T0 DaTE) 

0 PROJECTED '.'S. ACTUAL EXPEfJD/ TURES 

-0 273224? UPDATED PROJECTION OF USAGE 

-2 : urr^TED pROjEcnor-i of price 

0 2!603t? UPDATED PPOJECriOfj OF EXPENDITURE 
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APPENDIX E 



Application of the Prorureraent/Delivery Model to FY 1984 



Using the various assumptidns and cost components discussed in Chapter 2 and 
Appendix e, the model was applied to FY 1984 to (1) calcula te the actual 
cost to M CPS of Alternative A_ (COG j)urchasej_ MCPS haul); (2) calcula te what 
the cost of Alternative C (COG purchase^ vendor haul)_ would have been if it 
had been selected (using actual data); and (3) simulate what the costs of 
both Alternatives A and C would have been under different "what if" 
conditions of usage and price. 

»Sihce the price per gallon of the fuel oil is avaiiabic from the COG 
contract and the Montgomery County Fuel Tax rate is available from the 
cdunny^ It only remained to calculate the MCPS hauling costs in order to 
load and r tin the model* 

Exhibit E-1 summarizes MCPS fuel oil hauling costs for FY 1^33 and FY 1984, 
In FY 1983, for which actual cos ts were available, the MCPS costs, to haul 
fuel pil_ amounted to $92,364, _of which $56,862 (62 percent) is labor related 
and $35,502 (38 percent) is vehicle related. Based on 4,269,454 gallons of 



EJSiiBiT E-i^ 

Summary of MCPS Fuel Oil Hauling Costs 
FY 1983 Actual and FY 1984 Projected* 



Cost 









item 


FY 1983 


FY 1984 


Direct Salaries 


$40^633 


$44,696 


Overtime Salaries 


3,107 


3,417 


Benefits 


13,122 


14,434 


Vehicle Maintenance and Operation 


22,981 


23,670 


Depreciation 


i2 , 521 


12,512 


Total Cost 


$92,364 


$98,738 



* Since the report was drafted before FY 1984 actual costs were available, 
the FY 1984 column is based on 5 percent step, 5 percent C.O.L., and 3 
percent inflation rate. 
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fuel oil deliveired in FY 1983, the cost amdunts to $0,0216 per galloia or a 
little over 2 cents per gallon. The FY 1984 costs, for which some actual 
data were not available when the model was run, are similar to those for FY 
1983, 



In FY 1984 MCPS used Al tertia tive _A,^ purchase of fuel oil under the COG 
con trac t and_ delivery _ by the MCPS Division of Supply and Property 
Management. _ For the calculation of costs for this alternative, the model 
used actual fuel oil usage data per month for Price Periods 1 through 16 for 
both No, 2 and No. 5 fuel oil. The model projected usage for the Price 
Periods 17 through_24 based on the average monthly usage for these months 
(percentage of total) obtained, from actual usage for the past three years. 
This data is seen in Exhibits E-2 and E-3. 

Likewise, the actual period- by-^perlod price to purchase both No. 2 and No. 5 
fuel oil under the COG contract was used for tlie periods available at the 
time the model was built, that is Price Periods 1 through 18. Fuel prices 
for the remaining Price Periods 19 through 24 were projected using the 
trends for FY 1984 and actual prices for the same periods in FY 1983. 

The model included only fuel oil that is currently delivered by MCPS and 
excluded fuel oil that is delivered by the vendor to those elementary 
schools that have small storage tanks. It was assumed that logistical 
conditions would preclude MCPS delivery to these schools under any 
conditions. 

The model calculated a per period MCPS hauling cost by multiplying the per 
gallon costs described previously by the number of gallons delivered during 
that price period. 

the model also calculated the Montgomery County fuel oil tax that would have 
been paid under the alternative whbre the vendor rather than MCPS actually 
made the delivery. 

The run of the model which resulted from t:\^:»e vctclous caxculations is shown 
in Exhibit E-4. 
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EJSiBif E-2 
fiePS Deliveries of No. 2 Fuel Oil by Month 
FY 1981 - FY 1983 * 



Mopj:fa 


FY 81 




FY 83 


AVG. 


July 


1.0 


0.4 


1.5 


1.0 


Augus t 


0.8 


0.8 


0.5 


0.7 


September 


1.3 


1.3 


1.5 


1.4 


Oc tober 


1.4 


1.5 


0.5 


i.l 


November 


5.6 


4.2 


4.0 


4.6 


Decers'- «r 


15.6 


18.5 


14.5 


16.2 


January 


24.8 


22.7 


22.1 


23.2 


February 


18.4 


20.2 


17.5 


18.7 


March 


13.7 


12.0 


14.0 


13.2 


April 


15.0 


10. 1 


10.0 


11.7 


May 


1.6 


7.5 


14.0 


7.7 


June 


d.s 


0.8 


0.0 


0.5 



As a percentage of total deliveries 



EXHIBIT E-3 

MCPS Deliveries of No. 5 Fuel Oil by Month 
FY 1981 - 1983* 



Month 


Fl 81 




EL83 




July 


0.1 


0.2 


1.2 


0.5 


Augus t 


0.7 


0.9 


1.6 


i.l 


Sep ternber 


1.5 


0.9 


1.6 


1.3 


October 


1.4 


0.7 


1.2 


1.1 


November 


6.6 


5.0 


2.8 


4.8 


December 


14.8 


19.3 


17.8 


17.3 


January 


28.9 


25.5 


19.9 


24.8 


February 


19.0 


18.7 


19.9 


.19.2 


March 


14.8 


13.5 


13.0 


13,8 


April 


11.4 


12.2 


13.0 


12.2 


May 


0.7 


3.1 


8.1 


4.0 


June 


0.0 


0.0 


0.0 


0.0 



* As a percentage of total deliveries 
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ExhI&I t 



e-4 



11 



11 



*i 

81 
91 

101 
111 



-16 



»s BASED ON ACTUAL USAGE FOR THESE PEEIOOS IN PY 81-83 



1 .A 

11 
21 

31 

51---- — ^'^^ ACTUAL AND WUaT IP CASE__ 3_ ( FO/a«- 3 ) 

61N0TES: 1. ACTUAL P3f 84 FOELIOIL USAGE DATA iriiS Eb'ibrii IC E'pEklODs'r ' 

2. ACTUAL PY 84 ERICE DSTi IS OSEl) PuR PRICE PERIODS 1-18 

3. PROJECTED USAGE DATA I S QSED- POR: PY 84 P ER lODS 17-24 R 

1|1 1. USAGE INCREASED SHOVER PY 84 POR DEC-MARCH 

|*1 2. COST PER GALLON SAHE AS PY 84 

191 JDCY AUGUST SEPTl 

201 
211 



231ACTUAL_PY 84 ALTERNATIVE C 
^^ICOG* PURCUASE AND DELIVERY 

26lcbG COST OP NO. 2 DELIVERED PY 84 
27lCbG CbST OP NO. 5 DELIVERED PY 84 
28lUi5AGE bp Nb.2 PUEL OIL PY_84_ 
2J1USAGE bp Nb. 5 PUEL OIL PY 84 
301HC CO TAX PY 84 

321COST OP ALTERNATIVE C ACTUAL P:f 8 

341UUAT IP PY 84 ALTERNATIVE C - 
35lfQR_ABOyE CONDITIONS /ASSUMPTIONS 

37lCbG COST OP NO. 2 DELIVERED 
36lCbG CbSt bp Nb. 5 DELIVERED 
391DSACE OP NO. 2 PUEL OIL 
40in$ACE OP Nb. 5 PUEL OIL 
41* C CO TAX 

431C0ST_0P_ALTERNATIVE C UBAT IF 



PRICE 
PERIOD 

1 



PRICE. 
PERIOD 
2 



PRICE 
PERIOD 
3 



PRICE 
PE£lbU 
4 



PRICE 
PERIOD 
5 



PRICE 
PERIOD 

6 



.81995 

.73666 

6300 

9450:- 

215.23 

12342. 36 



.81995 
.73££6 
105840 
9450 : 
1541.11 



.8202 
. 74507 
63bb 
9 4 5 b 
215.23 

12423.40 



. 8202 
. 7 4 5b7 
63bb 
94 5 b 
215.23 



.8404_ 
. 76745 

6:;oo 

18900 
346^55 

20145.88 



.8404 

.76745 

6300 

18900 

346.55 



.8499. 

.77869 

6300 

18900 

346,55 

2b418. 16 



.8499: 
.77869 
6300 
189o0_ 
346. 55_ 



.d6b65 

.78227 

9450: 

28350- 

519.83 

30830. 32 



.86U65 

.78227 

9450 

28350- 

519.83 



J^25^^P5__^_ 12423.40 20145.88 2b418.16 3o|3ol 



32_ 



.86315 
. 783b2 
94 5 b 
28 3 50 
519.83 

30875 . 21 



.86315 

.783b2 

94Sb 

2835b 

>I9.B3 

-308 75 . 21 



451ACTUAL FY 84 ALTERNATIVE A 

46icbG Purchase anp_mcps_delivery 

481C0G cost no. 2 UNDER PILI FY 84 
491COG:COST no; S under pill FY 84 
501HCPS delivery COST FY 84 

521COST OF ALTERNATIVE A ACTUAL FY 84 
531————--——^^^^^ 



.81255 
.72906 
391.21 



.8128 
.7 3747 
391.21 



.833 

.75985 

625.93 



.8425 

.77109 

625.93 



.85325 
.774 67 
938.90 



.85575 
; 77542 
938.90 



12399.89 12480.94 2b235.00 20507. 28___ 30964.00 310 



08 .89 



S41UUAT IF FY 84 AtTERNATIVE A 

5 5lFgit_ABOVE CONDITIONS /ASS OMPTIONS 

S71CbG COST NO. 2 UNDER FILL 
fSlCOG CbST NO. 5 UNDER FILL 
591MCPS DELIVERY COiX 

6I1C0ST OF ALTERNATIVE A WHAT IF 



.81255 
. 72906 
2692.8b 

95582. 71 



.8128 

.73747 

367.87 

124 57.60 



.833 
-.75985 

_588^59__ 

2bl97. 66 



.8425: 
.77109 
588.59 

20469. 94 



.85325 
.77467 
882.89 

30907 .99 



.85575 
.7754 2 
882 .89 

30952.88 
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-1 u 

11 

21 
31 
41 

51- 

£1 

8] 
.9.1 
IQJ 
11] 
121 
131 
141 
151 

161 - 

171 — 

131 

191PKICE 
201PEE10D 
211 7 

221 

231 
241_ 

251— i 

261 .B539 
271 .78017 
281 3150 
291 94 50 
301 173.28 
311 ——— 
321 10235.67 

331 

341 
351 

361— 

)7l .6539 
)81 .76017 
i9% 3150 
iPl 9450 
Hl_l73. 28 

i2l 

»31_1CI235.67_ 

|41 — 

>51 
61 

71-— 

8l .8465 
91 .77257 
Ol 312.97 

II— 

21 10280.23 

41 
51 

61 

71 .8465 

ai .77257 

H 294^30 

11 10261.56 



11 



11 



11 



11 



11 



11 



11 



11 



OCT 



PRIC£ 
PERIOD 



NOV 

P»ICE PRXCEl 
PERIOD PEKIOD 

10 



DEC 

PRICE PRICE 
PERIOD PERiOb 
II 12 



JAN 

P»tICE PRICE. 
PERIOD PERIOD 

13 14 



FEU 

PSICE PRICE 
PERIOD PERIOD 
15 16 



.8374 
.77114 
3150 
9450 

iZ3^28___ 
1009 8. 36 



.82615 

.75692 

1260D 

47250 

324.42 



. 82365 
. 76242 
126D0 
47250 
824.42 



.82615 
.7 6942 
i 008 00 
24 5700 
47 56. 90 



.8154 

.76203 

100800 

245700 

4756.90 



;a50I5 
.787039 
198500 
473844 
9228 . 56 



ttl^~-^ - " - ^ • " 2 7 7079. 32 274179 - 9i""'5 soij? 104' 



.8649 
. 801047 
198500 
473844 
9228. 56 

560482. 52 



. 99715 
.85614 
88116 
1606 5 5 
3406. 17 

226814.21 



. 9724 
.852881 
88116 
160655 
3406 . 1) 

226109.76 



. 8374 
. 7 7 i i 4 
3150 

9450: 
173:26 

10098 . 36 



.82615 
.75692 
126 00 
47250 
8 24 . 42 



.62365 
.76242 
12600 
47250 
824 . 42 



.82615 
. 76942 
105840 
257985: 
4994. 75 



.8154 
. 76203 
105840 
257965 
4994 : 75 



.85015 
. 737039 
208425 
497536 
9689 . 98 



.8649 - 
.801047 
208423 
497 536 
9689^98_ 



.99715 
• 85614 
92522 
16S6B8_ 
3 57 6 . 48 



46998.38 47226.75 ___290933^28 287888.99 578462789* 



• 9724_ 
.852861 
92522 
166686 
3 5 76. 46 



56850o, 65 2 40 25 4.92 237415. 25 



.83 

. 76354 
312^97 

10142.92 



.83 

.76 354 
2 94 . 3 0 



•24.25 



.81875 
. 74932 
_1486 . 59 

47208^21 



.81875 

: 249321 
1 397 . 90 

47119.52 



.81625 
.75482: 
I486: 59 

47436 . 58 



.81625 
.75482 
1397 . 90 

47347 .90 



.81875 
. 7618 2 
8 6 06. 55 

278315. 72 



.806 

.75443 

8606.55 



.Q4275 

.779439 

16700.03 



.8575 
: 793447 : 
I6700:03 



. 98975 
. 84 8 54 
6179.10 



.965 
.845281 
617 9.10 



2297I4?ir'^227dd9r^r 



.81675 
. 76182 
8497. 77 



.808 
.75443 
8497. 77 



. 642751 
; 779439 
16488 . 96 



. 8575 
. 793447 
16488. 96 



.98975 
. 84854 
6101.01 



.965 
.845261 
6101 .01 



291692.40 2B6646.ll 57 9 938.25 



589982.00 240812.76 237973.09 
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\ H 

11 
21 
31 
41 

51 

61 

71 

81 

91 
101 
111 
121 
I 131 
141 
151 

I 161 

171 

i8i_ 

i9lPRIC£ 
2blP£RI0D 
211 7 

221 — 

231 
241 

251—4-^^ 

261 .6539 
271 .78017 
261 31S0 
291 94S0 
301 173.28 
311———— 
321 10235.67 

331 

341 
351 

361—-—- 

371 .8539 
381 .78017 
39l 3150 
401 9450 
411 173.28 
421-——— 
43110235. 67 

441 

451 

461 

471 — — — : 

481 .8465 
491 .77257 
SOl 312.97 

511 

521 10280.23 

531 

541 
55S 

561——- 

571 .8465 
5fl1 . 7 72S'; 
59l_2?4. 30 

601 

^1% 10261.56 



11 



11 



11 



11 



11 



11 



11 



11 



11 



OCT 



PRICE 
PERIOD 
8 



Novi :ii 

PRICE. PRICE. 
PERIOD PERIOD 

9__ 10 



DEC 

PRICE PRICE 
PERIOD PERIOD 
II 12 



JAN 

PRICE PRICE 
PERIOD PERIOD 
13 14 



PEBi: _: 

PRICE PRICE. 
PERIOD PERIOD 
15 16 



.8374 
.771 14 
31*50 
9450 
173. 28 



.62615 

.75692 

12600 

47250 

824.42 



.82365 
. 76242 
12600 
47250- 
824 .42 



.82615 
. 76»«2 

iodr. .0 
2 45 yo 

475:. 90 



.8154 
. 76203 
1006 00 
2457 00 
4756.90 



.65015 
. 767039 
196500 
473844_ 
9226. 56 



.6649 

.801047 

196500 

473644 

9226^56 



.99715 

.85614 

66II6: 

160655. 

3406.17 



. 9724 
.652881 
BBU6 
160655- 
3406. 17 



10098. 36 



46998. 38 



47226.75 277079:32 274179.99 550917.04 560482.52 228814.21 



226109. 76 



.8374 
.77114 
3150 
9 4 50 
173.28 



.82615 
, 75692 
12600 
47250 
824 . 42 



.82365 
. 76242 
12600 
47250 
824 .42 



.82615 
. 76942 
10Sa40 
257965 
^994^75 



.6154 

. 7iS2b3 
105840 
257985. 
4994. 75 



. 85015_ 
. 767039 
2 064 2 5 
497536 
9689 .98 



.6649 
.601047 
206425 
497536 
9669. 96 



.99715 
.65614 
92522_ 
166666 
3576.46 



.9724 
.852681 
92522 
166666 
3576. 46 



47226.75 2 909 33 . 26 28 7 888, 99 528462.69 566506.65 240254.92 237415.25* 



10098 . 36 



46>^9B . 38 



.83 

. 76354 
312.97 



.61675 
.74932 
1466. !.9 



.61625 
. 75462 
1466. 59 



.61675 
. 76162 
6606.55 



.808 
. 75443 
8606.55 



.64275 

.779439 

16700.0^ 



.6575 
.793447 
16700. 03 



.98975 
..64654 
6179.10 



.965. : 
.845261 
6179.10 



47_436^58_ 276315. 72 275416.40 553318.40 562663.86 229714. 11 227009.66 



10142.92 



47208.21 



.83 

,76354 
294 . 30 



•81875 .81625 .8167S .808 .84275 .8575 98975 

. 24932. . 754B2 ..^6182 . 75443 . 779439 .793447 *84854 

1397.90 1397.90 8497.77 8497.77 16486.96 16466.96 6101 01 



.965 

. 845261 

6101 .01 



1012 4.25 



471.19.52 



47347 . 90 



29169:^.40 



286648. J 1 



579938. 25 



569962 . 00 



24061 2 . 76 



237973.09 



88 



ERIC 



